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Inner valves are machined on duplicating lathes to exacting standards. 
In this photo, master contour plate on lathe at (A) automatically dupli- 
cates the exact contour desired at (B) to form the inner valve. 


Precision parts on BS&B Controls are manufactured to close tolerances. 
This lathe operator ‘'mikes'’ inner valve for a final tolerance of .001”. 
Other parts require tolerances of as little as 3/10,000” 


In Automatic Controls, 


Ample production facilities and stocks of 
material assure prompt deliveries on al 
standard items in the BS&B Controls line. 


ee OE 
Proper treating and hardening of certain 
component parts of BS&B Controls in one of 
these precisely controlled electric annealing 
furnaces is just one of the important manu- 
facturing operations which assures their high 
quality and long trouble-free service. 


Whenever you buy an automatic 
control, you look for the finest and 
most dependable one you can find 
for the job from the standpoint of 
quality, precision, long life and “‘ree- 
dom from trouble.” 


Freedom from trouble is especially 
important, because once a control is 
installed in the line, any “down-time” 
caused by its faulty operation be- 
comes very expensive—usually many 
times more expensive than the entire 
cost of the control itself. 


That’s why it always pays to specify 
and buy BS&B Automatic Controls! 
Because of their superior quality and 
their long trouble-free performance, 
they'll pay for themselves in almost 


no time! 
ALLLON 


OVER 60 YEARS 
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A Sinusoidal waveform apparatus is used to 
check the accuracy and performance of a 
BS&B Type 1440 Pressure Control Pilot. 


Every BS&B Control must pass rigorous oper- 
ating tests in our modern hydraulic testing 
and experimental laboratory. In this view, 
valves in the line are under test pressures 
from hydraulic pumps in the foreground. 
Operator checks readings on the control 
panel for valve performance. 


Brack, SiIvALLsS s BRYSON, INC. 


84 Sales Centers 


Controls Division, Dept. 4-V2 


7500 East 12th Street, Kansas City 26, Missouri 


40 Stocking Points 
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Oo WHAT'S NEW AT BRISTOL . . «>. WHAT'S NEW AT BRISTOL 


HIGH-SPEED RESPONSE AND ACCURACY are characteristic of the new Bristol Dual- 
Filled Vapor Pressure Thermometers. Unlike conventional vapor pressure ther- 
mometers, the Bristol units can be read with equal ease and accuracy throughout 
the entire measured range. 


Another Bristol first — Dual-filled Vapor 
Pressure Thermometer with uniform linear scale 


¢ These new instruments are the latest example of the elimination of ambient temperature effects makes 
Bristol's continuing leadership in the field of indus- new standards of accuracy possible. 

trial thermometry. They represent the first really Get the complete story on these rugged, precision 
important advance in filled-system thermometer instruments. Write for free 48-page bulletin T840. 
design in more than 25 years. With this new develop- It will tell you all about typical installations, ranges, 
ment, all the valuable features of the vapor pressure charts, bulbs and tubing. The Bristol Company, 113 
system are retained. In addition to the linear scale, Bristol Road, Waterbury 20, Conn. 


TTUMCA HANNA taney Henna aeeeans EASY-TO-READ. This a section of a 
typical Bristol Dual-filled V. Pres- 
i ee . 


extreme clarity and definition of 


its uniform linear scale. 
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designed and = wy 
fabricated for ~~ 
your special \»~ 


Dad 


needs ! @ 


FALSTROM—custom metal fabricators since 1870—offer America’s 
most up-to-date facilities for the manufacture of large or small parts 
in sheet steel, aluminum, copper, brass and other alloys to closest 
tolerances . . . on long or short runs. A to Z fabrication under one 
roof is another advantage that saves you costs and avoids delays. 


FALSTROM makes all kinds of instrument panels, graphic panels, 
cabinets, chassis, cubicles, consoles and metal fabricated parts for 
all industrial purposes. Consult Falstrom for custom contract manu- 
facturing at practical unit cost. Send us your blueprints for quotation 
or ask about our standard designs. Write for Bulletin 143-A. 


Falstrom means it’s that much better! 
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YOUR POTENTIOMETRIC INSTRUMENTS 


O matter how perfect otherwise, 
the human organism isn’t much good 
without a dependable heart. The same 
is true of your automatic temperature 


and pH control instruments. 


The “heart” of most such instruments 
for the past quarter century has been 
the Eplab Standard Cell. It is a “yard- 
stick” for translation of voltage to tem- 
perature or pH. The first American 
commercial cell of its type, constantly 
improved by research, it is “‘as standard 


° 99 
as sterling”. 


Get ACCURATE temperature or pH 
control with potentiometers and make 


sure the standard cells are EPLAB. 


The Eppley Laboratory, Inc. 2 Shefficid Ave., Newport, R. I. 


EPLAB Szaudard CELLS 


FOR POTENTIOMETRIC INSTRUMENTS 
740 Standard as Sterling” 
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G8 Developments in Laboratory Instruments 


) 





TO SAVE VALUABLE MAN-HOURS, G-E CONSOLE IS FUNCTIONALLY DESIGNED FOR SIMPLE OPERATION; FEATURES EASY-TO-REACH CONTROLS. 


INSTANTANEOUS VAPOR DETECTOR PHOTOELECTRIC RECORDER 


News About Other 
General Electric 
Instruments for 


Precision Measurement 


in the Laboratory 


FOR HEALTH MONITORING of mercury vapor RECORDING RAPIDLY CHANGING PHENOM.- 
and certain other toxic vapors, this portable ENA with minimum load on measured 
General Electric instrument pinpoints con- circuit, recorder is available with sen- 
taminated areas; can be used wherever sitivity as low as 1 ua full scale. Re- 
115-v., 60-cycle power is available. $495.00.* sponse times as low as % second. $700.00.* 


*Manufocturer's suggested retail price 
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Minimize Calibration Time With Versatile, Easy-to-use 
General Electric Instrument Standardization Console 


PROVIDES REGULATED POWER SUPPLIES FOR PRECISE INSTRUMENT CALIBRATION 


The General Electric instrument stand- 

ardization console provides regulated Conveliaeiiiaied: wad clecbit- 
power supplies for precise calibration of solecter eommram and iedicetary 
a wide range of electric instruments. 


HIGHLY ACCURATE, the console provides 


facilities for referring both d-c and a-c Non-magnetic work 
table area 


Pe etpone 


measurements to a standard cell, or to a 


laboratory standard instrument. Easy-to-reach operating 


controls 


WIDE RANGES of a-c and d-c power sup- 

plied by the console facilitate the cali- 

bration of voltmeters, ammeters, fre- 

quency meters, and many others. Both 

a-c and d-c standardization tests can be 

Large, usable storage 

made up to 750 volts, or 150 amperes; area 

with low-distorted a-c frequencies from 

50 to 3000 cycles. 


FOR FURTHER INFORMATION about the 
General Electric instrument standardiza- 


tion console, contact your nearest G-E 
HIGHLY VERSATILE, the General Electric laboratory-standard, portable, small-panel, 


representative, or clip coupon below for edhe 
P ‘ f ‘ P P console has necessary switches, busses and switchboard, and recording instruments. Re 
Bulletin GEA-6005. indicators for caliliration of a-c and d-c quires only normal 115-v, 60-cycle source 


GAUSSMETER INDICATING FLUXMETER 


SECTION C 605-76 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, N. Y. 


Please send me the following bulletins: 
] Instrument Standardization Console (GEA- 
6005) 
[) Instantaneous Vapor Detector (GEC-1275) 
Photoelectric Recorder (GEC-245) 


[) Equipment for Measuring Magnetic Prop- 
erties (GEC-777) 


NAME 

COMPANY 

STREET 

CITY ZONE STATE 


CONVENIENT, POCKET-SIZE G-E meter facil- HIGH ACCURACY AND SENSITIVITY combine 
itates checks of flux density and direc- to provide precise magnetic measurement. 
tion in magnetic gaps. Ideal for use in Accuracy is +1% of full-scale deflection; 
small or congested areas. Price includ- sensitivity is as high as 1 millimeter deflec- 
ing reference magnet and case, $67.10.* tion per 100 flux lines. Price is $278.50.* 


GENERAL @@ ELECTRIC 


re information circle 5 on inqu card. 





For 


This versatile, dependable, economically- 
priced hand valve is equally at home in 
corrosion, abrasion, vacuum or general 

service—wherever positive action is 
needed. The X-V Series disc—for 

positive closure—and diaphragm — 

for positive sealing—work independently, 
with only the disc exposed to pressure in 
the closed position, substantially 
increasing diaphragm life, lowering 
torque and providing unsurpassed vacuum 
service ...No other valve does such 

a complete job at so little cost! 


Write for Bulletin FL-154 


DISC for positive closure “Vv Seri 
- eries 
DIAPHRAGM Design Features 


for positive sealing 


- ag e & li ti Wy P » i for 
pupmaacn yr 9 ~ Low-Cost Service 
¢ 50% Greater ity than 
Similar Type V. 
. ra Disc Area to 
Vacuum in Position 


* No Packing Gland to Leak. 
Mechanism Not Exposed 





¢ Low Hand-Wheel Torque... 
Easy to Operate 
; ; * Available in Lined or Unlined 
du Models...With Corrosion 
Corrosion I itt Resistant Union Ends. 


\ lh 


Resistant KK xv-6200-6250 
Union Ends iuwine over race (8 Pending) 
Tor t r ‘ é oa r P 
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h Valve Problems. ) 






No other valve controls the 
flow of hard-to-handle corrosive 
and abrasive materials with the 
efficiency and reliability of the i cual 
Farris Pinch-Type FLEX-VALVE i 

... because FLEX-VALVE 

cannot plug! This is the simplest 
valve made—only two components 
—employing the fundamental 
principle of pinching off the 
rugged, flexible valve body. 

Case histories show batteries 

of these valves in severe 

service for more than 20 years 
—and still going strong! 






























For complete information m 
write for Catalog FL-382 Flex-Valve’s Exclusive Advantages 


¢ Will Outwear Any Metal Valve in Abrasive Service 


¢ Full Pipe Capacity 
YOUR MONEY BACK e Maintenance Free 


{ IF IT PLUGS! » Bubble Air-Tight 


¢ Low Replacement Cost 
¢ No Obstructions, Pockets or Internal Parts 


¢ Available in Rubber, Neoprene, Butyl, Buna-N, Buna-S, 
Food Stock and Special Compounds. 


¢ Air or Hand-operated Types 






There is no compromise with experience! 
There is only one FLEX-VALVE 


FLEXIBLE VALVE CORPORATION 
415 COMMERCIAL AVENUE, PALISADES PARK, NEW JERSEY 





affiliates: FARRIS ENGINEERING CORP. « FARRIS STACON CORP. 
FARRIS HYDROSEAL CORP. « FARRIS HYDROTORQUE CORP. © FARRIS PICKERING GOVERNOR CO. 


For more information circle 6 on inquiry card. 
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one simple oscillograph... 





or an entire instrumentation system... 


Here’s the COMPLETE 


PRICE IS NO CRITERION .. . buy CEC’s most economi- 
cal oscillograph . . . or buy an elaborate system, capable 
of the most complex measurements. Either way, you 
share in our 18 years of data-processing experience . . . 
broadest in the field. The same quality that has made 
CEC the world standard for data recording is found in 
the least as well as the most expensive instruments. 


INTERCHANGEABILITY . . . COMPATIBILITY. These are 
hallmarks of CEC’s entire line. Use the instruments indi- 
vidually, or combine them to meet almost any technical 
or budget consideration. Whether your problem is as 
simple as measuring spring deflection on a farm-tractor 
seat or as critical as recording an atomic blast, think first 
of CEC... the complete data-recording line. 


Some combinations possible with CEC’s standard, “off-the-shelf” instruments... 


The ultimate 
in analog data-recording versatility. The oscillograph can re- 
cord up to 50 data traces; the amplifier is usable to 5000 
cycles. Shock mounted, rugged, with elaborate safety devices 
to prevent loss of data, the system is ideal for flight tests, 
complex wind-tunnel and test stand measurements. .. any 
test where phenomena are both numerous and high-speed. 


Instruments & Automation—Vol. 28 


For sim- 
pler, low-frequency tests. Smail and lightweight, the oscillo- 
graph can record up to six traces, uses 70-mm paper. The 
Bridge Balance allows direct coupling of strain gages or resis- 
tive-type pickups to high-sensitivity galvanometers in the 
oscillograph. Operation is extremely simple, requires little 
electronic experience, 








Experienced, factory-trained 
service engineers stationed at CEC field offices 
throughout the United States are available for both 
emergency repairs and regularly scheduled mainte- 
nance calls. Complete stocks of spare and replacement 
parts are maintained in major areas, immediately avail- 
able in case of emergency. Major repairs or modifica- 
tions are performed by our Repair Department in 
Pasadena. The CEC service organization is your assur- 
ance of uninterrupted test programs. 











| 
| 
| 
| 
| 
data-recording line | épendability... 
| 
| 
| 


use them together... 
use them separately... 
use them in any combination 


You can use any CEC oscillograph—from the eco- 
nomical, simple 5-117 to the advanced-design 5-119 
with any CEC amplifier or bridge balance. All are 


An ideal 
general-utility system. The 4-channel amplifier is usable for 
phenomena up to 600 cps with almost any type of transducer 
requiring external excitation. The oscillograph produces a 
5-inch record at speeds from 4%” to 100” per second, avail- 
able with either 9 or 14 traces, depending upon the model. 








ruggedness 


accuracy 


compatible eee 


processing instruments. 


The 7-300 Galvanometer, used in all Consolidated 
oscillographs. Extremely stable... rugged... available 
in a wide range of characteristics. It brings laboratory 
accuracy to on-the-spot recording. 


World's 
most widely used recording oscillograph, the 5-114 can be 
furnished with either 18- or 26-trace capacity... 

Special accessories permit recording at chart speeds up to 
500” per second. The 4-channel 1-127 Amplifier is usable for 
phenomena from static conditions to 3000 cycles. 


—insist on all three! 


no modifications are required. Key- 
stone of this flexibility, which makes it possible to 
change or expand instrumentation at any time, is the 
7-300 Galvanometer. Used in all CEC oscillographs, 
it is the “design nucleus” of all CEC analog data- 








Associated equipment to make these Con- 
solidated instruments and instrument sys- 
tems even more versatile, more convenient 
to operate: 


for rapid, auto- 
matic record development 


for precision sensing of pressure 
and vibration 


to permit operation any 
place, under any conditions 
for re- 
cording under difficult conditions of lim- 
ited space, extreme acceleration, etc. - 





Consolidated Engineering 


Corporation 


300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, Dallas, Detroit, New 
York, Pasadena, Philadelphia, Seattle, Washington, D.C. 


Send today for Consolidated’s latest general catalog of Data-Processing 
Instruments. It contains brief descriptions of today’s most complete line eo 
of measuring and recording instruments, Ask for Bulletin CEC 1301-X12. 
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This instrument has been used extensively by RATURE 


the leading motor-car manufacturers for road 


testing on the “Proving Grounds” — where 3 x0 9 

performance counts. Housed in a rectangular FAMRENHE:T 
bakelite case, this reliable, fully compensated ‘ ¥ 

pyrometer is furnished with 6 in. hand drawn . 


scales for greater accuracy. The Model 58PY 

is available for use with all standard thermo- 

couple materials, in many ranges to suit the 
most exacting application. : 


MODEL 58PY 
* 
Manufactured with the same type of move- : Sturdy Dependable Indicators 
ment as our aircraft pyrometers, the Model — Suitable For Use In Moving 


23B pyrometer is well suited for use in mov- 


ing vehicles and has been successfully used : Vv hi | F P ; 
ii marine diesel installations rd we as enicies OF or ermanen 
uring exhaust temperatures. It is housed in a lati 

4 in. round bakelite case that is flanged for Insta ion 

panel mounting, and is available in several : 4 

ranges for use with various thermocouple 

materials. 


MODEL 238 


THERMOCOUPLES for use with the above indicators 
The Mode! 208 series of indicators are pat- are available in many styles for special applications. 
terned after our standard aircraft instruments We have developed a complete line of aircraft, in- 
and are supplied with 3” round steel cases dustrial and automotive thermocouples and would be 
suitable for panel installation. These com- pleased to offer our recommendation for your ap- 
pact, sturdy indicators have 2% in. scales, plication 
are fully cold-end compensated and are j 
available in many ranges for use with vari- 
ous thermocouple materials. 
THERMOCOUPLE LEAD WIRE for connecting 
thermocouples to the indicators is manufactured in 
iron-constantan, copper-constantan or chromel-alumel 
material with standard and special insulation. Use 
The Model 62RT4F resistance thermometer is B® Lewis lead-wire with Lewis instruments and thermo- 
a sturdy easy-to-read instrument with a 6 in. couples for best results. 
hand drawn scale. It is suitable for use in 
moving vehicles and is excellent for flight- 
test work. It is operated by an ordinary dry 
cell and is calibrated to standard “AN” bulb RESISTANCE BULBS for use as sensing elements for 
pooh various ranges in fahrenheit or the 62RT4 thermometers are available in several types 
a for various applications, for measuring free air or 
liquid temperatures. We invite inquiries on your ap- 
plication. 


MODEL 208 


MODEL 62RT4 


THE LEWIS ENGINEERING CO. 


Specialists *® Electrical Temperature Measurements 
I i a oe eee we ee ee ee ee 
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Trends... 





Instrument industry has grown from $500 million in 1940 to $3.1 
billion in 1952, to estimated $4.2 billion in 1954 (according 
to report by Instruments Publishing Company). INSTRUMENTS & 
AUTOMATION predicts an instrument-industry growth of about $500 
million per year, to total of $12 billion by 1975. 
1955 will be critical year for automation, says S. J. 
Sindeband, Teleregister Corp., if (1) past is examined 
rather than future talked about, (2) fact is established 
that automation is no substitute for creative brainpower 
and is unlikely to reduce the total working force, (3) 
psychological fears are dispelled, and (4) basic simplic- 
ity rather than superficial complexity is emphasized. 

Financial advisory services are asking investors to look at na- 

tion's fastest growing industry—the automation industry. Stocks 

of instrument companies will benefit from this attention in 

1955. 

Industrial production will increase about 43% by 1964, 
according to several recent economic survey by GE; elec- 
trical manufacturing will increase at twice this rate to 
twice its present level by 1964; all this will be accom- 
plished with only 11% increase in labor force (all that 
will be'‘available) because of increased use of automation. 
Note: labor force will increase. 

Each new advance in computers opens new avenues of attack on 

previously unsolvable problems. New Naval Ordnance Research Cal- 

culator (NORC) can make weather forecasts for an entire hemis- 
phere up to 60 days in advance; 24-hour forecasts can be made in 
minutes. ; 

Computers are giving new perspective to mathematics. In- 
dustrial engineers will find it necessary to develop 
transfer function descriptions of all industrial unit op- 
erations for proper analysis of systems to assure opti- 
mum operation. 

Problems being raised by automation include balancing of produc- 

tion lines, need for rugged and rapid gaging and inspection 

equipment, faster communication between operators and supervi- 
sors, need for more specialists, and need for better cooperation 
among specialists. 
Will labor demand guaranteed annual wage because of auto- 
mation? No, says Automation Committee of UAW-CIO in direct 
answer to this publication. Their reply: "Guaranteed An- 
nual Wage is but one part of a many-sided program for 
Full Employment; issue was raised before war, before 
automation was invented as a word; was simply postponed 
by the war, and will not be used to oppose inevitable 
progress—but is essential to full employment in the 
future." 

Technical editor is placed in charge of all technical material 

in one of country's largest technical organizations—Consoli- 

dated Engineering Corp. This efficient solution to a serious and 
growing problem can expand the present small field of technical 
editing to many times its present size. Use of a technical edi- 
tor is more efficient than attempting to teach many engineers 
how to write. 
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AND A PROBLEM IN F 


Wave good-by to Sherman (who’s leaving for 
the front office and a new, important promotion). 








Sherman solved a ticklish problem which enabled 
his company to produce a product of highest 
possible purity. 





The company had designed and built a kiln for 
operation at very high temperatures. However, 
the heat generating potential of the kiln burners 
was so great that improper regulation of fuel could 
cause irreparable damage. Initial attempts to 


control fuel flow by gas analysis and other means 
failed. And, that’s where Sherman came in. 














| 


Sherman remembered 
reading an article which 
offered a condensed bul- 
letin on all types of SK 
Rotameters — accurate, 
variable area instruments 
for measuring and con- 
trolling fluid rate of flow. 














SOLVED THE PROBLEM NEATLY! 


An SK Safeguard Rotameter is used to measure the 
flow of fuel oil to the burners. In operation for some 
time, the Rotameter has protected the equipment 
against damage, saved the operator time, and even 
helped save some fuel by providing simple and accurate 
rate of flow measurement. 








He sent to SK for a 
copy of Bulletin 18-RA, 
checked the types of 
meters described, found 
a Rotameter to be ideal 
for the purpose, and called 
in a specialist—his near- 
est SK Sales Engineer. MORAL! Request a copy of Bulletin 18-RA for your files. 


Make use of a qualified specialist, your nearest SK Sales Engineer. 


f Schulte and Koerln ng 


omen Bam .w. ie 4 
MANUFACTURING ENGINEERS 














2225 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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B-Gage for small boilers, combustion testing and air filters 


FOT-Gage for furnace pressure or fuel flow — air flow indication 


OT-Recorder for draft or pressure 


D-Gage for commercial, institutional boilers and industrial furnaces 


Automatic Combustion Control 
Boiler Panels * CO: Recorders 
Veriflow Meters and Veritrol 
Gas Analyzers * Draft Gages 
Combustion Test Sets 
Whether you need a draft gage for the largest steam gener- Sesssubiils Chitin thibiitin 
ator, or a small portable gage for spot checking pressure PR a 
conditions, first or last, it will pay you to talk to Hays, Electronic Feed Water Controls 
manufacturer of the most complete line of draft and low Miniature Remote Indicators 
pressure gages. 
Functional in styling, Hays gages have the features in- 
strument men have always asked for—easy to read, acces- 
sible and extremely dependable. 
The heart of all Hays low pressure gages is a diaphragm 
housed in cast metal. Diaphragms are easily replaceable in 
the field. 
All Hays gages are guaranteed to withstand at least 100% 
over range without failure! 
Why not talk to the people at Hays about low pressure CORPORATION 


gages for your applications—or write for complete details: 
Bulletin 54-667-8. MICHIGAN CITY 8, INDIANA 


3° 
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Light Amplifier 


SCHENECTADY, N. Y.—A development of great po- 
tential importance for future television, x-ray fluoroscopy, 
photography, instrumentation, and other fields is the 
“light amplifier” revealed by scientists from the General 
Electric Research Laboratory, Schenectady, N. Y. 

CONDUCTING METALLIC FILM 


LUMINESCENT ZnS LAYER 
CONDUCTING TRANSPARENT FILM 


GR wica spacer 


CONDUCTING PASTE 


GLASS BASE 


METAL ELECTRODE 





EXCITING RADIATION 
VISIBLE EMISSION 


Fig. |. Cross-section of the new GE light amplifier, a propor- 
tional amplifier of great significance. Scene reflected from screen 
can be controlled in brightness by de voltage applied across cell. 

The light amplifier is essentially a phosphor film 
(ZnS), which is known to be photoluminescent—that is, 
an emitter of light when excited by fluorescent light, 
radioactivity particles, etc. The GE development consists 
in making the light output of the excited phosphor pro- 
portional to the intensity of the incident light, and con- 
trollable by an electric field. 

An ultraviolet source is used as the projector of the 
scene upon the screen, and a d-c voltage is applied across 
the phosphor, as shown in Fig. 1. As the voltage across 
the screen is raised, the relected scene is increased in 
brightness, as shown in Fig. 2. The increased brightness 
of the picture in Fig. 2 is due solely to the light amplifi- 
cation within the screen—neither the light source nor the 
projecting lens was altered. The contrast remains un- 
changed, demonstrating the proportional amplification 
characteristics of the light amplifier. 


Fig. 2. Comparison of scenes reflected from screen. Change in 
brightness was caused solely by electric field applied across cell. 


Applications will be limited until many problems are 
solved—including the small (4-in.) size of the screen 
(Fig. 3) and the limitations on the type of emitted light. 
The amplification achieved (ratio of number of photons 
striking the screen to the number given off) is about ten: 
higher ratios are believed possible. 
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AUTOMATION 


Fig. 3. Dr. F. E. Williams (right), head of light-generation 
studies at GE Research Laboratory, credits D.A. Cusano (left), 
GE scientist, with creating the light-amplifying phosphor. 


Although modulation of photoluminescence by an elec- 
tric field has been reported previously, this represents the 
first achievement of true proportional light amplification. 
Dr. F. E. Williams, head of light-generation studies at the 
GE Research Laboratory, said that the light-amplifying 
phosphor was created by D. A. Cusano, young Gk 
scientist. 


Nature of Magnetism 
PITTSBURGH, PA.—The U. S. Signal Corps have 


joined the Atomic Energy Commission and the Office of 
Naval Research in supporting Carnegie Institute of Tech- 
nology’s search into the nature of magnetism. 

Professor Jacob E. Goldman, Head of Carnegie’s Mag- 
netic Research Laboratory, received $26,500 from the 
Signal Corps to further his study of fundamental magnetic 
properties of metals, alloys and salts. 


. 7 

M-H Appoints 42 Field. Men 

PHILADELPHIA, PA.—Forty-two sales engineers 
were recently added to the field sales force of Minneapolis- 
Honeywell Regulator Company's Industrial Division in 
25 branch offices located in 23 U.S. cities and 2 Canadian 
cities, it was announced by J. A. Robinson, field sales 
manager. 

Robinson said that the appointment of the new sales 
engineers—all graduates of the division’s training school 
in Philadelphia—was in line with the firm’s planned 
growth program designed to meet the increased complex- 
ities of marketing in the automation field. He pointed 
out that despite the fact that 250,000 manufacturing firms 
use industrial instruments—100,000 plants having in- 
stalled automatic control equipment since 1940— industry 
as a whole has probably realized only 10 to 15 percent 
of the full potential of automatic control. 

At the same time Robinson reported that 18 service 
engineers were also added to the firm’s field sales force, 
taking positions in 12 U.S. cities and 1 Canadian. 


300,000-Me. Generator 


STANFORD, CALIF.—Dr. Hans Motz of Stanford 


University’s Microwave Laboratory has invented a gen- 





The Simailest 
oa "COMPLETE FLIGHT-TEST -OSC/LLORAAPH 
availaile today 


See Us At The 
New York I.R.E. Show 
March 21 to 24 
ROOM A 
Next Door to First Aid Room 


Announcing the new Model 581 Oscillograph, designed to fill the 
need for an extremely small flight-test instrument when automatic 
features are needed. Dimensions have been held to a minimum without 
affecting its ability to obtain highly accurate recordings. It measures 
stresses, strains, vibrations and other physical phenomena under extreme 


acceleration, shock and temperature conditions. Components will with- 





stand severe conditions of both laboratory and field usage. A few features 


are: Automatic record-numbering ¢ Automatic length control (resettable 


products 


OSCILLOGRAPHS 


(LABORATORY AND FLIGHT TEST) 
MAGNETIC STRUCTURES 
GALVANOMETERS 
AMPLIFIERS 

HYDRAULIC SERVOVALVES 
TORQUE MOTORS 
SERVOAMPLIFIERS 

DATA REPEATERS 
WATERPROOF CONNECTORS 
GEOPHYSICAL EQUIPMENT 


Alst and Sheridan Road 


by remote control) « No-record warning « Lamp burn-out indicators ¢ 
Full width timing lines at 0.01 and 0.1 seconds ¢ Trace identification e 
Footage indicator « Wide selection of paper speeds 


WRITE FOR COMPLETE DETAILS 
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— 
MIDWESTERN 


MIDWESTERN INSTRUMENTS 


Tulsa, Oklahoma 
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erator of electromagnetic waves with wavelength less 
than | mm. (frequency above 300,000 Mc.), thus closing 
an important gap in the spectrum. The Motz Millimeter 
Wave Generator uses a linear accelerator to produce a 
beam of electrons. This beam is made to oscillate in an 
“undulator,” and the desired frequency is chosen by an 





echelette spectrometer (grooved aluminum plate) facing 


a parabolic mirror. The mirror reflects a pure wave of 
useful amplitude. 


Exhibit of Novel Devices 


PITTSBURGH, PA.—Many novel instruments of var- 
ious types lie dormant in the minds and hands of their 
inventors because of lack of publicity. To remedy this 
situation, the management of the Second International 
Automation Exposition, to be held at Chicago Navy Pier, 
Nov. 14-17, 1955, is making free space available to in- 
ventors and others who wish to offer their brainchildren 
to industry. Inventors may show pilot models, mockups, 
drawings, etc. The only requirement is that the instrument 
must not be available commercially at the time of show- 
ing. 

A separate area will be set aside at the Exposition for 


this display. The following requirements must be met: 


1. The area devoted to a single instrument will be 4 sq. 
ft. of table space. 

2. The appearance of each exhibit must not detract from 
the other exhibits. 

3. The inventor must man the exhibit at all times. 

1. A written application to exhibit should describe the 
display to be installed. If found acceptable an agree- 
ment form will be sent. 

Write to: Second Automation Exposition, 845 Ridge 

Ave., Pittsburgh 12, Pa. 


Power Line Control 


CHICAGO, ILL.—A new automatic stop-start control 
panel has been installed by Illinois Bell Telephone Com- 








pany to cut in an engine alternator during power failures or 
other emergencies. The panel designer, Industrial Control 
Panel Co., 247 E. Illinois St., Chicago, states that this new 
circuit is readily adapted to sequence operations, load 
transfer, machine tools, fuel flame control, etc. 


Aluminum Resistivity 
PHILADELPHIA, PA.—Delegates from Canada, France, 


Germany, India, Sweden, United Kingdom, and USA 


agreed on a basic international standard of resistance for 
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aluminum, corresponding to the resistivity of very-high- 
purity aluminum. The meeting was held during the Fiftieth 
Anniversary of the International Electrotechnical Com- 
mission, Sept. 1-16. The basic value of resistance agreed 
upon is 1/37 (equals 0.027027) ohm mm. sq. per meter. 

A value for resistivity of hard-drawn aluminum wire 
was tentatively approved. This is to be 0.028264 ohm mm. 
sq. per meter as the maximum resistivity. 

Maximum resistivity for aluminum bus conductors was 
set at 0.0290 ohm mm. sq. per meter. 


Environmental Testing 
SILVER SPRING, MD.—Environmental test chamber 


at National Electrical Machine Shops, Inc., Silver Spring, 
Maryland, was especially designed by Bowser Technical 





Refrigeration, Terryville, Conn. to accommodate com- 
munications and electronic instruments of unusual shape. 
Unit combines temperature range of —100 to +200 F., hu- 
midity from 20 to 95 percent, and altitude from atmos- 
pheric to 80,000 feet. 


Vapor Transmission Apparatus 


WASHINGTON, D.C.—An apparatus designed for meas- 
uring heat and water-vapor permeances of insulated panels 
has recently been developed by H. E. Robinson, F. J. 
Powlitch. M. A. Barron, and P. R. Achenbach of the Na- 
tional Bureau of Standards. 

The apparatus consists of two parts coupled together to 
form a large. well-insulated enclosure. The test panel, 4 x 8 





ft, is installed in one section against a gasketed stop in 
such a way that, when the apparatus is closed, it divides 
the enclosure into a warm side and a cold side. 
Determination of heat flow through the panel is made by 
measurement of the average electrical energy input into 
the warm-side and of heat losses from the same side through 
all paths except that through the test panel. The difference 
is that going through the panel. Electrical energy input is 
measured by an integrating watt-hour meter. The heat 














NEW 
Cmold, 0. Bockman 


DISSOLVED OXYGEN ANALYZER 
for continuous measurement! 


The accurate measurement of dissolved oxygen in 
fluid process streams is widely recognized as an 
important control factor in such municipal and 
industrial operations as sewage and water treatment 
petro-chemical and chemical 
and many others. 


. . waste disposal... 


processes ... food processes... 


Now, you can make such measurements —continu- 
ously, simply and accurately—with the newly- 
developed Arnold O. Beckman Model 1A3B 
Dissolved Oxygen Analyzer! 


The new Model 1A3B combines the field-proven Arnold O. 
Beckman paramagnetic principle of oxygen measurement with 
an improved method of stripping to provide a measurement 
specific for oxygen. 


The Model 1A3B is factory-calibrated to read in percent satu- 
ration so that efficiency of aeration or deaeration is shown 
directly. Or if preferred, the instrument can also be supplied 
to provide readings directly in parts-per-million. 


The Model 1A3B can be directly connected to any standard 
potentiometer-type recorder or indicator. No special acces- 


sory equip t is ded 





Using the Model 1A3B is far superior—in speed, accuracy 
and convenience —to conventional chemical methods — and 
provides—immediately and continuously —the necessary 
control information for maintaining optimum processing 


uniformity. 


With a few variations the Model 1A3B can be 
adapted to a wide range of application requirements 

. to handling sludges and other liquids having high 
. to handling samples under 
and to other 


concentration of solids.. 
abnormal pressures or temperatures... 
difficult sampling conditions. 


Cold, 0. Bockman 





Continuous record 


Handles fluids, 
slurries, sludges, etc. 


Simple operation 
Highly accurate 


RR ag mI 





The Model 1A3B is a complete, 
compact unit—with the Analyzer in 
top compartment and the scrubbing 
unit below. 
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The Principle is simple and aye od The constantly-fresh test sample 
in scrubbing tower is stripped gt lved oxygen by inert scrubbing 
gas—and result measured by Analyzer. Measurement is continuous 
and accurate! 


RANGES —from a maximum ef 0-100% O, saturation to a minimum of 0-5 
ppm, full scale. Intermediate ranges are also available. 


Get the full story on this new Arnold O. Beckman 
development by writing directly for informa- 
tion on the Model 1A3B Dissolved Oxygen 
Analyzer. Ask for Data File # 13G-25, 


1020 MISSION STREET, SOUTH PASADENA, CALIFORNIA 


e 12 on inquiry card. 
February 1955—Instruments & Automation—Page 179 








SELECTROL 


gives you automatic weight 
control...aft HIGH SPEED! 


. checks every package, eliminates "sam- 
pling” 

. rejects over-weights and under-weights 
into separate groups 

. charts average and range of weights 
for statistical control of filling opera- 
tion 
with electronic controls, adjusts filling 
machines in closed-loop operation 


SELECTROL is a time-proven production machine 
backed by more than 40 years of experience in 
industrial weighing, and is in use today on hun- 
dreds of production lines both for checkweighing 
and inspection by weight. Write for details on how 
SELECTROL can work for you. 


Sales and Service 
from 
Coast to Coast 


lxack\Weilglnt 


Better quality control 


Better cost control Ze a l A 4 


THE EXACT WEIGHT SCALE COMPANY 


951 W. Fifth Avenue, Columbus 8, Ohio 
In Canada: P. O. Box 179, Station S, Toronto 18, Ont. 


rcle 13 on inquiry card 


For r stion 


Page 180—IJnstruments & Automation—Vol. 28 


NEWS —contINueD 





losses are determined by measuring certain temperature 
differences and using appropriate calibration procedures. 

The rates of flow of water vapor into the warm face of the 
panel, and out of its cold face. are based on the average 
rates at which it is necessary to evaporate water on the 
warm side, and to absorb vapor on the cold side. so that 
their humidities are kept at the desired constant levels. !I- 
lustration shows instrument console (left). panel test ap- 
paratus (in vertical position), desiccant box, and oven for 
regeneratirg des‘ccant. 


Tourist Aid 


VIENNA.—An Austrian inventor has built an elec- 
tronic “travelers’ friend” to solve lodging problems for 
weary tourists arriving at terminals. 

A luminous wall panel lists all hotels, their outstanding 
features and their prices, while electrically lighted figures 
give an up-to-the-minute report on how many rooms are 
available at each. Other lighted symbols tell how to reach 
the hotels by bus or on foot. 

One of the gadgets already is in operation at the railway 
station in the city of Linz; others are to go up soon in 
Vienna and other Austrian travel centers. 


Hvsteresigraph 
ys srap 


DETROIT, MICH.—This recording hysteresigraph in 
Carboloy Department’s new magnet laboratory, makes a 
complete and accurate record of a magnet’s entire hyster- 


esis loop automatically. Any or all parts of the major or 
minor loops can be explored at will by the operator and 
recorded for future use in the design work done by applica- 
tion engineers. Sample being tested is located between the 
poles of the isthmus electro-magnet on the table at the left. 
The knob being turned by the operator controls the ampli- 
dyne generator used to supply the magnetizing current. 


Germanium Diodes 


WOBURN, MASS.—Sylvania Electric Products Inc. an- 
nounces it has developed a manufacturing process that will 
increase the stability and life of germanium diodes. The 
process produces germanium with a molecularly stable sur- 
face. The rectifying action of a germanium diode is accom- 
plished by a barrier which is formed at the time the diode 
is made and gives it the desired characteristics. Diodes made 
in the past have occasionally developed a second barrier cn 
the surface of the germanium. This unwanted barrier is 












a flow meter 






with no flow 





restrictions! 










@ Adds no pressure drop — 
‘a nothing inside pipe to interfere 
o” with fluid flow. 
6° Measures fluid velocity directly. 
Overall accuracy better than 
1% of range over entire scale. 


Uniform flow scale. 



















Full accuracy sustained even on 
liquids other meters can’t handle: 
viscous, corrosive, or pulpy — 
even sand-water slurries. 

Easy range change — either by 
Multi-Point Switch or range coil 
replacement, as preferred. 

@ 2” to 8” sizes standard — larger 
sizes as required. 


















FOXBORO 
MAGNETIC 
FLOW METER 











This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe —no seals, purges, meter 
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SIMPLE, TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 














on the same principle as a power generator. runs, or straightening vanes required. Connects by 2-conductor cable 
A maqpetis SG (h)  ieeleieee Meenge to remote Dynalog Electronic Flow Recorder. 

a standard pipe section (B) of stainless steel z % a Sieh: 

or other non-magnetic material. This pipe Maintenance is practically eliminated. There are no pressure taps 
aedntgpuaniaaleseaayt etary iagaisine-tandpemeentirapernid to become plugged or frozen, no working parts to foul. 

ing material. Liquid passing through pipe ss re . 

acts as moving conductor, generating an Foxboro Magnetic Flow Meters are already in use on such widely 
electric voltage which varies in proportion different liquids as beer, sand-and-water, rosin size, rock-and-acid 
to liquid’s average velocity. Flush electrodes : : . . ° . 

iin ahah ate “elk an” tie sulie adie slurry, viscose, and highly corrosive liquid detergent. Find out how 
is recorded in desired flow units by Dynalog this precise, troublefree flow meter can help your processing. Write 
Electronic Recorder or Controller. for complete details 






















FOXBORO COMPANY, NEPONSET AVENUE, FOXBORO, MASS., U.S.A. 


Foremost in 
OxXBOR FLOW METERING 


+ @ 4 an OR Un 2.0 LO) 


THE 463 




















UNITED STATES, CANADA, AND ENGLAND 


For more information circle 14 on inquiry card. 


FACTORIES §n THE 












February 1955—Instruments & Automation—Page 18] 














MELETRON PRESSURE SWITCH 


for Explosive Atmospheres 


@ LOW COST 


because of design simplicity 


@ SMALL and COMPACT 


for easy installation 


@ EXTREME ACCURACY 


moving and wearing parts are eliminated 


@ NOT AFFECTED BY VIBRATION 


no liquid switching elements are used 


@ RUGGED and WEATHER RESISTANT 


enclosed in a crouse-hinds case 


@ EASILY ADJUSTABLE 


by convenient adjusting nut 


@ OPERATES IN ANY POSITION 


saves installation time 


ACTUAL SIZE 
5% 




















BARKSDALE VALVES 


PRESSURE SWITCH DIVISION 
5125 Alcoa Avenue, Los Angeles 58, California 


send FREE operating and engineering data sheets 920-25 
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electrically opposed to the original one, which results in un- 
| stable operation. The new process is said to lock in perma- 
nently the characteristics that initially are built into diodes. 


Magnetic Memory 


NEW YORK, N. Y.—A new high-speed magnetic memory 

| for Burroughs ENIAC (Electronic Numerical Integrator 
and Computer) increases ENIAC’s memory capacity from 

| 20 to 120 words. The static magnetic memory stores 120 ten- 

| decimal digit words in 4100 rectangular-hysteresis-loop fer- 
romagnetic cores. ENIAC is one of the first and best-known 
digital-type computers. 


Aircraft Inspection 
SAN FRANCISCO, CALIF.—Portable X-ray unit, em- 


ployed for aircraft inspection at the San Francisco “push- 
button” maintenance base of United Air Lines, is here 


hoisted into position on DC-6 Mainliner. The portable X-ray 
unit is manufactured by the C. H. F. Muller Company of 


| Hamburg, Germany, and distributed in this country by the 
| North American Philips Company, Inc., under the trade 


} 








“ 


name “Norelco.” 


Ceramic Thickness Gage 


SAN DIEGO, CALIF.—Thickness of Ryan ceramic coat- 
ings can now be measured within 0.0005 inch by a new 
instrument which has been built by the Ryan Development 
Laboratory. Designed by the National Bureau of Standards, 
the new device provides a nondestructive method for deter- 
















A “special” that's standard 


Special production of a gauge is expensive. Production of a 
special design is even more expensive. 

USG helps you lower your gauge costs by stocking the world’s 
most complete line of gauge components to meet almost every 
requirement of size, pressure, mounting, case and internals for 
all operating conditions. 

For help with all your gauge and other pressure sensing and 
actuating devices, call your nearest Use District Office or 
write to us at Sellersville. 


UNITED STATES GAUGE Gannge Houlgualers 


FOR OVER 50 YEARS 





| United States Gauge, Division of American Machine and Metals, Inc., Sellersville, Penna. 
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MANY EE 
STOCK GAUGES 
ARE “SPECIALS” 
WITH OTHER MAKERS 


For over 50 years USG has been 
designing and producing gauges for 
more original equipment manufac- 
turers than any other instrument 
company in the world. 

Many of USG’s “‘special’’ designs 
have become standard stock items 
in the industry. Many others that 
are “standard stock” at USG require 
expensive special production with 
other instrument manufacturers. 

To meet special gauge require- 
ments economically, USG maintains 
the world’s largest stock of gauge 
components to meet any pressure 
sensing and actuating need. 

In addition to these huge stocks 
for special designs, USG inventories 
over 200,000 standard gauges in a 
variety of types, sizes and ranges 
for practically every industry 
application. 

To assure higher quality gauges 
with enduring accuracy, USG main- 
tains the most rigid quality control 
system in the instrument industry. 
This rigid inspection system is sup- 
ported by a Standards Laboratory 
with masters measuring from low 
vacuums to super pressures. 

USGQ’s facilities are economically 
integrated for large volume, quality 
controlled production, assuring 
better gauges—with enduring accu- 
racy—in every competitive price class. 






























































Above, a portion of USG’s Research 
Laboratory. Here constant testing of 
materials under customer operating 
conditions assures optimum efficiency 
and long gauge life. 
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MOELLER 
BIMET 
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No doubts, no indecisions ... When you 
need accuracy most and want to know that 
you can absolutely rely on correct, accurate 
readings, Moeller Bimet Thermometers live 
up to their reputation for dependability. 


Sturdy mechanisms enclosed in durable 
cases guarantee continued top performance. 





M @) r L [ r PR 132nd ST. and 89th AVE 


RICHMOND HILL 18,N.Y 


INSTRUMENT COMPANY 


Representatives in Principal Cities 





Gentlemen: Without obligation, please send me Moeller 


Bimet Thermometer Bulletin No. 225 B. 
NAME 
FIRM 


ADDRESS 
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mining the gage of protective coatings applied to nonmag- 

netic materials. The instrument consists of a plastic test 

head in which an electromagnetic probe coil is embedded, 

and an inductance balance indicator which utilizes a gal- 
vanometer. Principle involved is the well-known change 
in inductance of a coil when it is brought in proximity to 
a metal surface. 


Leak Detector 


LOS ANGELES, CALIF.—Leaks in fuel cells of aircraft 
being manufactured at the Los Angeles plant of North 
American Aviation, Inc., are quickly checked by use of a 


portable leak detector. The equipment, developed by Gen- 
eral Electric, can discover openings so small that only 
1/100 of an ounce of air would escape in a year. A small 
amount of halogen is injected into the empty fuel system 
prior to its installation in the airplane, and is maintained 
under a specific pressure. The G-E detector is then run 
over the system. 


New Odor Theory 


CAMBRIDGE, MASS.—An information theory of olfac- 
tion has been prepared by physicists at Arthur D. Little, 
Inc., Cambridge, Mass. The theory is based on a nerve net 
work that uses odor information in much the same way as 
a computer handles its instructions. 

People can recognize 10,000 distinct odors, and can de- 
tect fantastically tenuous odors, but are poor in distin- 
guishing a strong odor from a slightly weaker one of the 
same kind. Each nostril has a lobe about as big as the end 
of the thumb. The lobe is made up of some 1900 “telephone 
exchanges” called glomeruli; each of these sends 24 nerve 
fibers, or neurons, to the brain. 

The physicists compare these bundles of 24 neurons to 
a board with 24 lights. By turning on some of the lights, a 
recognizable picture can be formed. Similarly, when a man 
smells chloroform, the theory suggests that particular ones 
of these 24 neurons “light up” to form a code for chloro- 
form and for nothing else. With only 24 neurons, it is pos- 
sible to get 16,000,000 different patterns, corresponding to 
16,000,000 different odors! The kind of odor depends on 
the pattern, but the strength of the odor depends on how 
many of the 1900 bundles of 24 neurons react to the chlor- 
oform, which in turn depends on how much chloroform there 
is in the air. Here the physicists show by some complicated 
arithmetic that this arrangement permits the smeller to 
discriminate only about 30 levels of intensity, and they 
find by talking to expert smellers that, as a matter of fact, 
a group of well-trained people can distinguish at best some 
25 to 30 degrees of strength and no more. 

The bundles of 24 neurons differ from the board of 24 
electric lights in that they are not continuously lit or un- 
lit; instead, the neurons send electrical pulses to the brain 
10 times a second, 





No maintenance problems with this instrument! 


ative time, and proportional band adjustments are 
accurately calibrated and exactly reproducible. You 
can instantly reproduce established settings without 
cut and try. 


In spite of all of the development work being done 
on automatic control instruments, the Bristol Series 
500 Air-Operated Controller is still the most depend- 
able and trouble-free — as proved by thousands of 
installations. And here’s why: 


It’s the simplest to service. Only one adjustment with 
a % in. wrench calibrates the control system. No other 
adjustment is needed. Control system can be com- 
pletely disassembled and, after reassembly (even with 
replacement parts), can be exactly calibrated by this 
one simple adjustment. 


It’s completely reliable. One user states, “I’m amazed 
at the way this instrument performs day-in and day- 
out with little or no attention. We call it the work- 
horse controller in our plant. And our plant men like 
to use it, because it gives them the precision results 
they need without having to fuss with it”. 


Its settings are exactly reproducible. Reset rate, deriv- 


5 4 ¢ | () | POINTS THE WAY IN 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


It uses the world-famous Bristol measuring elements. 
The measuring systems used in Bristol Series 500 Air- 
Operated Controllers for TEMPERATURE, PRES- 
SURE, FLOW, VACUUM, DRAFT, ABSOLUTE 
PRESSURE, LIQUID LEVEL, pH, AND HUMID- 
ITY are the result of 65 years of experience in instru- 
ment making and application in practically every 
industry. Bristol measuring. elements are recognized 
the world over for their accuracy, simplicity, and 
reliability. There just aren't any better measuring ele- 
ments made than Bristol's. 

For more facts and figures about the Series 500 
Air-Operated Controllers, write for free 32-page 
bulletin A120. The Bristol Company, 113 Bristol 
Road, Waterbury, Connecticut. 427 


BRISTOL’S 


HUMAN-ENGINEERED INSTRUMENTATION 


February 1955—IJnstruments & Automation 


ge 185 





Look what's happened to the cat's 
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SeamlessN ickelAnode. 
Flattened one end 
.500"’ O.D. x .025"’ 
Wall x 1.625"" long 


A miracle that can hide behind your thumb-nail is the 
hottest electronics news in years. Modernized descendant 
of the Twenties’ crystal diode with its cat’s whisker, the 
transistor threatens to send many vacuum tubes the way 
of old head sets. 
No matter which ultimately gets the nod—tube or tran- 
sistor—Superior will be in there pitching. Superior 
seamless and Lockseam* nickel cathodes, anodes and grid 
cups are familiar to you in vacuum tubes. Now Superior 
tubing is going into transistors. 


CBS-Hytron, a division of Columbia Broadcasting System, 


Seamless Nickel Coth- 
ode. Round, flanged Cathode. Round, 
oneend,.070"' /.072"" tabbed, single bead, 
1.0. x .0025°° Wall. .045"' O.D. x .0021"" 
.295"" 


long. Woll. 27 mm long. 
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Lockseam® Nickel Disc Cathode 
O.D. .312°" long. 











Inc., uses Superior tubing for the L-shaped bracket that 
holds the germanium crystal in their PT-2A point-contact 
transistor. For this purpose they purchase tiny tubes 

.032” I.D. x .003” wall, .193’’ long, drawn from seamless 
nickel. Added to the good welding. soldering and form- 
ability characteristics of the metal, Superior manufactures 
the brackets to the close tolerances CBS-Hytron must have. 


Whether you are for the old or new order in electronics, 
if you need an idea or an analysis in small tubing, Superior 
is the first place to look. Superior Tube Company, Elec- 
tronics Division, 1968 Germantown Ave., Norristown, Pa. 


All analyses 
010" te %"’ 
O.D. 
Certainanalyses 
in Light Walls up 
to 24%"' O.D. 


121" Many types of nickel cathodes—made in Seamless and Lockseam* 
from nickel strip, dise cathodes, and a wide variety of anodes, grid 
cups ond other tubulor fabricated parts are available from Superior. 
For information and Free Bulletin, address Superior Tube Company, 
Electronics Division, 2500 Germontown Avenve, Norristown, Po. 
*Manvfactured under U.S. Patents. 


cara. 
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NE W recorder charts! 


NEW inks! 


available through your 


Meet the brand new line of Brown recorder charts and inks . . . the finest “‘team’’ 
ever developed to give you the peak in recording performance on your Brown 
instruments. 


The new strip and circular charts are made of the highest grade pulp, quality- 
controlled for perfect appearance and texture. They’re given a special internal 
and externa! sizing to produce a superior writing surface that won’t feather or 
strike through. Stretching and shrinking due to changes in humidity are prac- 
tically eliminated. 

The new inks are custom-made to write sharp, clear records on the new papers. 
They dry quickly . . . yet give minimum evaporation in the pen reservoir. A 
selection of brand new colors is available, including a deep black suitable for 
blueprint reproduction. 


Ask your local Honeywell Supplies Man about these new papers and inks... . 
and about the economical, convenient HSM Plan for purchasing pyrometer 
supplies. Call him today . . . he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Booklet, ‘The HSM Plan for Purchasing Pyrometer Supplies.”’ 


iH) Honeywell 


GROWN INSTRUMENTS 


Fouts tu Coutttoly. 
Fast Service on your orders for charts,and other 


‘ pyrometer supplies, is expedited by this teletype 
equipment at Honeywell stock headquarters. 


cca 











‘pease Engineering tate Om athe types furnished veer | tawer! 
CRESCENT ARMORED MULTTTUBE, Type CA with 4 6 ond 17 TUBES of 





This New Bulletin Gives You Latest Engineering Data 
on CRESCENT ARMORED MULTITUBE 


The trend toward automation in industry makes 


Much information on this interesting new product 
is included in this 8-page, 2 color folder, including 
illustration and description of the regular copper and 
aluminum Multitube, the three corrosion resistant 
types, and the Polyethylene Multitube. Complete data 
on construction of all types is given, as well as a clear 
pictorial description of the method of tapping into 
any tube in the outer layer. 


Long length 
tubes twisted 
together per- 
mits bending 
without any 
distortion of 
the tubes. 


OLDEN & T 


3 
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the control system in many factories of the greatest 
importance. For complete protection of your tubing 
at substantially lower installation cost, by all means 
investigate CRESCENT ARMORED MULTITUBE. 
A request on your letterhead for a folder will receive 


immediate attention. 


CRESCENT 


INSULATED WIRE & CABLE CO. 
AYL 


ircle 21 on 


OR STS., TRENTON, NEW JERSEY 


inquiry card. 








PRECISION PRESSURE MEASUREMENT 


of Gauge Pressure, Vacuum or 
Differential Pressure 


Precision Dial Manometer Type FA-145 
Accuracy: 
1 part in 1000 over full scale. 
Sensitivity: 
1 part in 10,000 in all ranges. 


= —, BO > Ranges: 
, we. 0 to 120 inches of water (min.) 


MERCURY 0 to 250 inches of mercury (max. ) 
Other intermediate ranges available. 


= 7 Scale Length: 
45 inches. 


Dial Diameter: 
j Z 814 inches. 


, 
& THRR, 





CHES 
2 
m % 
& z 
WAL ALE TERNAN PRODUCTS Me 
wet ew. New 


. 6 
DIFF 
Precision : PREasune 
Low Pressure Gauge 


Type FA-141 ~ 

Accuracy: 

1 part in 300 over full scale. 
Sensitivity: 

1 part in 500 in‘all ranges. 
Ranges: 

0 to 10 inches of water (min.) 

0 to 400 inches of water (max.) 

Other intermediate ranges 

available. 
Scale Length: 

7 or 16 inches. 
Dial Diameter: 

234 or 6 inches. 


Ave ae a4 Ge oo 2 ol Aw For additional data, write for 
INCORPORATED Publication TP-30-A and TP-27-A 
PRECISION INSTRUMENTS AND ELECTRICAL MECHANISMS 
25: MATHS T.. SBELLEVIELE 2: ee 2. 
In Canada: Wallace & Tiernan, Ltd:, Toronto 
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CROFT 
GAUGE 


HAS TYPE 316 

STAINLESS STEEL SYSTEM 
TO WITHSTAND 
CORROSIVE CONDITIONS 


High resistance to corrosion and sustained high accuracy are com- 
bined in this new heavy-duty Ashcroft Gauge. The 212” dial size 
makes this compact instrument ideal for small tanks and processing 


ed Ad 


equipment where large pressure gauges woyld be impractical. 
Bourdon tube (welded at socket and tip) . . . square shank and 
44’”’ male N.P.T. bottom connection . . . geared movement — the 
entire gauge system is Type 316 stainless steel. 


Made in standard graduations from 30 psi through 1,000 psi, this 
new Ashcroft Pressure Gauge has a black dial with easy-to-read 
white figures. The drawn steel case and threaded ring are finished 
in black. Pointer is precision needle type. Every part is designed, 
tested and manufactured to meet rigid service conditions. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR now has this new Ashcroft 
Gauge in stock. Let him know your requirements. You can depend on 
him for experienced counsel and prompt delivery. 


ndp 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


awl A product of MANNING, MAXWELL & MOORE, INC. stRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 
“SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 
Muskegon, Mich. 


23 on 
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GS SERIES 


for TRUE 
HERMETIC 
SEALING 


connect with cannon! 


CAININON 
PUES 


fi rst in connectors 


Hermetically-sealed multi-contact connectors made by Cannon are really rugged! And... they 
are the only connectors that give you true hermetic sealing under such adverse pressure and 
atmospheric changes. Here’s why... 

Cannon pioneered the first successful hermetically-sealed connector more than six years 
ago... since then has continuously refined and increased the line. All have special steel con- 
tacts. Vitreous insulation... fused to both contacts and shell for a perfect permanent seal... 
is stronger than steel, withstands temperatures to 600° F, and permits the use of the highest 
conductive steel contacts compatible with any vitreous fusing operation. 

Available in a wide variety of insert layouts for control, relay, power, and instrument 
applications in Series GS, (AN type), KH, RKH, U, DAH, BFPH, TBFH, DBH, DCH, KOH, standard, 
miniature and sub-miniature sizes. Also, special mounting flanges and brazing service to help 
you obtain a strong and leakproof overall assembly. 


OH SERIES J): U SERIES 


Please refer to Dept. 180 
CANNON ELECTRIC COMPANY, 3209 Humboldt Street, Los Angeles 31, California 


Factories in Los Angeles; East Haven; Toronto, Canada; London, England. 

Representatives and distributors in all principal cities are at your service. 
e 24 j 
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Initial Announcement 


THE 1956 


INSTRUMENTS and AUTOMATION 
CATALOG and INDEX 


CIRCULATION: The /ndex will be sent to 20,000 users 
of instruments and devices for measurement, inspection, 
testing and control. These are the 20,000 most important 
men who buy, install and maintain instrument and con- 
trol devices. 


COMPLETE HORIZONTAL COVERAGE of the men 
who buy and specify instruments and controls in every 
major instrument-using company. The /ndex reaches the 
largest number of potential instrument buyers at lowest 


cost. 


PRODUCTS ADVERTISED are scientific and indus- 
trial instruments; automatic electrical, mechanical, hy- 
draulic, electronic and pneumatic controls; electric and 
electronic instruments; testing machines and devices; 
inspection devices and gages; control valves; relays; 
timers; laboratory and glass apparatus; etc. 


CLOSING DATES: Copy to prepare, all details must 
be in our Pittsburgh Office not later than April Ist. Lay- 
out and copy will be sent to the advertiser for his OK 
and also final proofs. 


Copy to set 20th 
ae a IE WINN ed srinscccksabesciianieorisulntscoumncen May 25th 
LE ee a re aE ee eR Ne June lst 


Inserts June 15th 


Advertisers’ Names Boldface in Descriptive Directory: 
Advertisers in the /ndex will have their names in bold- 
face type in the Descriptive Directory Section and refer- 
ence will also be made to the page number (s) on which 
their advertisement (s) appear. This gives to the indi- 
vidual seeking information the two vitally important ele- 
ments of the /ndex—1. Where he can buy it, and 2. Tech- 
nical data, when he turns to the page to which he is re- 
ferred. 


To increase the inquiry-producing power of this buy- 
ing directory, the /ndex will include, in the alphabetical 
list of manufacturers: (1) Names of cities where the 
company has branch offices; and (2) Names and cities 
of the company’s Authorized Agents. 


Publication date, July 1955 


RATES and Mechanical Requirements: Advertisers 
will be entitled to the rate earned in the 12 regular is- 
sues of /nstruments and Automation or to the rate they 
earn in the /ndex, whichever is most advantageous. Space 
used in the /ndex will not help earn a rate in the regular 
issues of /nstruments and Automation. But the rate earned 
in the regular issues will determine the rate for the /ndex. 


INDEX RATES ARE THE SAME AS REGULAR 
INSTRUMENTS & AUTOMATION PER PAGE RATES 


$360.00 DB OO sacks ccsspers $314.00 
354.00 8 Pages 302.00 
9 Pages 297.00 


4 Pages 12 Pages 275.00 


All AAAA Standard Colors: Red, blue, yellow, orange, 
green, $100.00 per page for any one color. Matched colors 
$120.00 per page for any one color. Rates for metallic 
inks quoted on request. Bleed Pages: per page, extra $75.00 


Rates for Complete Inserts: 


NA TAL REED D os, ais kissd occdvasanenvoabesoesds svckensesiedsuss $ 530.00 
4 pages (backed up) 1150.00 
BN RIEL, MENDY icsccsp event ceccie can evcdievesncsansnexcnsiveeas: ODOCOD 


Mechanical Requirements 


Width Depth Width Depth 





Halftones should be 110 screen. 

Page trim size—8%4” wide x 1144” deep 
Bleed size—8%” wide x 11%” deep 
Actual type measurement inside border. 


INSERTS (Letterpress): Rates for complete inserts 
apply on inserts which are ready for binding when re- 
ceived. Before making plates or ordering printing please 
check with the Pittsburgh Office as to number of pages, 
quantity required, trim size. Maximum acceptable weight 
100 lb. coated, 25 by 38 inch basis, or equivalent. 


REPRINTS: Regular run of book stock will be used 
unless special stock is supplied by the advertiser. For 
reprint costs write Pittsburgh Office. 


INSTRUMENTS PUBLISHING COMPANY 


$45 Ridge Ave., Pittsburgh 12, Pa. 


Telephone: Fairfax 1-0161 


See Page 165 For District Offices and Managers 
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DO YOU USE FLOWMETERS FOR 
LABORATORY RESEARCH 
OR PRODUCTION? 


sceeeecces COX FLOWMETERS 


are designed for flow rate measurement of fuels (such as gasoline, 
kerosene, diesel and jet fuel) and of many liquids'and gases. They 
are built for use in the laboratory, in a wide range of production 


processes, or for a combination of the two. 








For the Laboratory: Type 10 
Multiple Stage Flowmeters, de- 





signed as a compact laboratory 
instrument for precise measure- 
ment of smaller fluid flow rates 








For Production: Type 8 Single Stage 





Flowmeters, engineered for a maximum 
flow capacity of 50,000 pounds per 
hour. 





For Both: Type 12 Multiple Stage Flowmeters, available in three 
series — the 40, the 90, and the 100 Each has logarithmic type 
scales for excellent readability and can be equipped with a bypass 
orifice to greatly increase flow capacity. 





) Individually graduated scales; patented “Inner Wall” guides that 
insure perfect float centering within the metering tube; and extra- 
sensitive floats are a few of the major features of Cox Flowmeters. 
Scales are graduated for a specific fluid. Scales for metering other 
fluids can be easily interchanged. Multiple Stage Flowmeters are 


Look for Other 
RL Peoduclg 


available for wide flow ranges, and bypass orifices can be built in 
which greatly increase the flow capacities without increasing panel 
space required. 


The Type 12, 40 Series Flowmeter, available in single and 
multiple-stage units, is firmly established as the most accurate variable- 
area flowmeter now made. Each individually graduated logarithmic 
scale is accurate to within +2 percent of the actual flow at any 
point on the scale. It is readable to within + % percent of indicated 
flow at any point. 


AIR FLOWMETERS 

CARBURETOR FLOW STANDS 

ENGINE INDICATORS 

FLOWMETER CALIBRATING 
STANDS 

FUEL NOZZLE TEST STANDS 

MAGNETIC THICKNESS GAGES 

VIBRATION RECORDING 
EQUIPMENT 

BALANCED ELECTRONIC 
EQUIPMENT FOR PRESSURE 
AND VIBRATIONS 


| oa | 
Commercial \\esearch |.aboratories, Inc. 


20 BARTLETT AVENUE - 
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DETROIT 3, MICHIGAN 


Makers of cox Kigifarry Since 1912 


For more information circle 26 on inquiry 6rd 


U. S. PATENTS 2,384,800 
2,389,457 
2,403,849 
2.417.352 








For Dependability 


in Critieal Circuits... 


Specify MALLORY Resistors 


Vitreous Enamel Resistors 


For use as dropping resistors, voltage dividers, 
etc., Mallory vitreous enamel resistors are rated 
for continuous duty at ambient temperature of 
65°C. Long service and excellent stability are the 
results of using highest quality ceramic core, wire 
and enamel coating. Fixed and adjustable in ratings 
from 5 to 200 watts. 


5 iw meet the increasingly stringent demands of mod- 
ern instrument circuits, Mallory offers an extensive 
line of top-quality fixed and variable resistors. Used 
for years by leading manufacturers of electronic equip- 
ment, these components can be relied upon for stabil- 
ity, precision and long service life to meet your most 
exacting specifications . . . at economical cost. 


In addition to the standard lines of resistors shown 
here, Mallory supplies a number of types of adjustable 
wire-wound resistors, and high power rheostats. For 
technical information on any of these, and for engi- 
neering assistance in their use in your own circuits, 
write or call Mallory today. 


Wire-Wound Controls 


Famous for long service and superior 
performance, Mallory wire-wound 
controls cover the range from 2 to 7 
process produces resistance elements watts, in resistances from 14 to 150,000 
with high stability and minimum ohms. Single, dual and triple sections 
drift under adverse climatic condj- and “T’’, “H” and “L” pad attenu- 
tions. Electrical noise is exception- ators are available, with linear or 
ally low. Available in a complete special tapers. 

range of tapers and resistance val- 

ues, in both single and dual types. 


Variable Carbon Controls 


Only 154 in diameter, these carbon 
controls fit readily into crowded 
chassis layouts. A special Mallory 


Power Rheostats 


Especially useful in instrument circuits 
is the Mallory 25-watt rheostat. Exclu- 
sive hinged contact arm permits inspec- 
tion or cleaning of brushes without 
changing contact pressure. Tapered 
windings are produced by a special 
variable pitch winding method that 
eliminates welded joints and hot spots. 
Other ratings up to 500 watts 
are available. 


Parts distributors in all major cities stock Mallory 
standard components for your convenience. 


Expect more... Get more from 





Serving Industry with These Products: 


Electromechanical—Resistors + Switches « Television Tuners * Vibrators 
Electrochemical — Capacitors « Rectifiers * Mercury Batteries 
Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 


MALLORY & CO., Inc., INDIANAPOLIS 6, INDI/ 
For r 
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M-R- 
, R-C oe mpm 
nstrument Ball Gearing CATALOG 


1Gu-SPEED poTor 8 


Fig. 2 
& ball assembly used with shaft having integrally ground rece® 
+, or by MR CS on spec order 


#4 furnished by custome 


Outer ring 
(Sha! 
4 Rotor Boll Be hove been ene 


ed 
iin 


gimensions 8 S08 


Write for Form 1543 


MARLIN-ROCKWELL CORPORATION 


Executive Offices: Jamestown, N.Y 


For more information circl 
on circle 28 on inqui 
juiry card 





which way” 

to measure 

jet engine 
Pes <6 performance? 


used on 


Convair’s F-102 
McDonnell’s F-101 


THRUSTMETERS 


to indicate PRESSURE RATIO 
to indicate DIFFERENTIAL PRESSURE 


reun. ee KOLLSMAN is in production... 
sence on components for BOTH TYPES — for Remote or Direct reading 


. Accuracy: .015 in 100% of readings 
at room temperature. 


025 in 85% of readings : 
at —55°C and +70°C. For over a quarter century, Kollsman has been making pre- 


j 9 i . . *,¢ . . . 
aS on ae one cision pressure sensitive mechanisms using displacement type 


 Alttate: he epesitic Saitetion. diaphragms. This diaphragm can be called the heart of a 
. Power: 115V, 400CPS, single phase, 18VA Se & t 
. Pressure Ratio Range: 1.2 to 3.4 thrustmeter pressure indicating system. 


. Pressure Ranges (operating): 
Pt.=2 to 50” Hg. Abs. ‘ ae : 
Pt7=2.4 to 100” Hg. Abs. Our long experience making displacement type diaphragms 


Pty—Pt.=0.4 to 70” Hg. 
FP 0 ners guarantees reliable thrustmeters. 


. Weights: 


Transmitter: 2.2 Ibs. ° ° 
Indicator (including integral Proven Kollsman displacement type diaphragms, when 


| Response: cadens eile fitted with Kollsman Synchrotels, comprise the transmitters 
for remote indicating types. Thousands of Synchrotels are now 
in use in other applications equally demanding of accuracy 
and durability. 

Tailor-made Thrustmeters can be supplied for any 
engine-airplane combination. Write for complete technical 
information. 

*The Pressure Ratio System has advantages for indicating optimum 


climb and cruise throttle setting, whereas the Pressure Differential 
System has a definite advantage at take-off. 


ko | | S m qd Nn INSTRUMENT CORPORATION 


80-22 45th AVE., ELMHURST, NEW YORK « GLENDALE, CALIFORNIA « SUBSIDIARY OF Standard COIL PRODUCTS CO. INC. 


Actual photograph 





For more information circle 29 on inquiry card, 
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PACKAGED PRECISION 
MEASUREMENT 


Pressures from SR-4 cells installed on suction and discharge lines at all ten stations (Photo 1) cre chan- 
neled through the Baldwin console which is the brains of the remote pressure indicating system (Photo 2) 
to a master control panel (Photo 3) which shows at a glance pressure readings at all points. 


A leading pipe line company reports: 
“Corrosion-proof Baldwin SR-4® 


Pressure Cells let us measure remotely 
all pumping along 670-mile ‘Big Inch’” 


Reports a leading pipe line company: 
“We're using safe, accurate, corrosion- 
proof SR-4 Pressure Cells to control 
remotely all pumping along a new 22 
inch crude oil pipeline. This 670-mile 
pipeline uses ten pumping stations, all 
controlled remotely through a teleme- 
tering system out of one control station 
hooked up to SR-4 Pressure Cells at 
each of the other stations. The SR-4 
System gives us these important benefits: 
“High Accuracy—Their dependable 
accuracy makes frequent calibration 
of the SR-4 Pressure Cells unneces- 
sary. They are not affected by pressure 
pulsations of the pumps. 


"Remote Indicating— Remote indicating 


SR-4 cells make it possible to control 
all ten stations through one. 
“Corrosion Protection—The SR-4 cells 
are corrosion-proof preventing costly 
replacement and maintenance shut- 
downs of the lines. 
“Explosion-Proof—The SR-4 cells have 
no moving parts to create a friction- 
spark fire hazard.” 
You, too, will profit many ways when 
you use accurate, dependable Baldwin 
Packaged Precision Measurement . . . for 
any pressure, load or torque measuring 
application. Send today for our illus- 
trated bulletins that tell you how. Write 
to Department 3215, Baldwin-Lima- 
Hamilton Corp., Philadelphia 42, Pa. 


BALDWIN-LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. « Offices in Principal Cities 
In Canada: Peacock Bros., Ltd., Montreal, Quebec 


on circle 30 on inquiry card. 
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Radio- Electronic | 
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National Convention 


At both the Waldorf-Astoria (con- 
vention headquarters) and Kingsbridge Armory, you'll 
attend what actually amounts to 22 conventions fused 
into one. Hundreds of scientific and engineering pa- 
pers will be presented during the many technical 
sessions, a large number of which are organized by 
I R E professional groups. You'll meet with the indus- 
try’s leaders—enjoy the finest meeting and recrea- 
tional facilities in New York. 


Engineering Show 


At the Kingsbridge Armory and 
; Kingsbridge Palace, you'll walk through 
(oe et a vast panorama of over 700 exhibits, displaying the 
a eaublee eS Jatest and the newest in radio-electronics. You'll talk 
me se shop with the industry’s top manufacturers—enjoy 
the conveniences provided for you in the world’s finest 
exhibition halls, easily reached by subway and special 

bus service. 
Admission by registration only. $1.00 for I R E mem- 
bers, $3.00 for non-members. Social events priced 


The Institute of Radio Engineers 
1 East 79 Street, New York 





For more information circle 31 on inquiry card. 
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good reasons why 
you should attend 
the Radio 


/\ Hear... 


vital research and engineering papers 
on computers, transistors, color TV, 
etc., subject-organized in 55 sessions. 


Watch... 


a computer balance a cane, making 
20 corrective moves a second —at the 
IRE Show. 


Ad See... 


the exhibits of 69 components vital to 
successful Automation. Or compare 
21 different types of Transistors— 
and other subminiature components. 


/\ Check-up on... 


“1955 Instrumentation” shown on 
Instruments Avenue. Exhibit group- 
ing helps you see more on the 
Avenues named. 


Audio « Broadcast ¢ Radar 
Transistor * Television 
Radio * Components * Microwave 
Airborne ¢ Production 
Circuits * Computer « Electronics 


AY Meet... 


all your friends. 39,302 attended IRE 
in 1954. 














AX Enjoy. - 


The Convention’s Social Events. It is 
good to mingle with your industry 
friends at IRE. 


/\ Get the facts... 


faster and easier at exhibits and ses- 
sions than you could from weeks of 
your own “digging.” 


*Send for the 1954 Directory of 604 
Exhibitors and list of 100 new 
exhibitors. 











Oil refineries and wind tunnels have this in common: 
both involve a “process” containing three basic ingredients 
... first, a raw material . . . second, operations which 
change the raw material . . . third, a final product. 






th IS, And both must be controlled. Our job at CEC is to make 
that control as automatic as possible . . . whether 
too, the raw material is crude oil or information. 





Recently we built a system (shown below) for automatic 


7 
Is process control of information at a major aircraft 


company in Georgia. The “raw material” is a series of 






electrical signals from test measurements . . . the 


co ntrol “product,” a tabulation of these measurements in 


immediately usable, numerical form. Here are just a few 






of the system’s unusual features... 











@ balances and reads out up to 200 strain-gage 
channels at an average rate of 25 channels per minute. 












@ automatically tabulates true values, already 
corrected, in pounds, psi, degrees, etc. 














@ punches a master control tape so that a similar 
test format can be run any time. .. fully automatically. 






@ provides a punched paper tape for automatic 
conversion of all bridge outputs to IBM punched cards. 







@ operates with +0.1% full-scale accuracy ... i.e., 
resolves d-c inputs greater than =1 mv into +1000 






counts within +1 count. 







This is but one example of how the CEC Systems Division 
puts advanced instrumentation to work through 
integrated systems engineering. For your own problem 

in automatic data processing... or in dynamic testing, 
chemical analysis or process monitoring and control . .. 


it will pay you to talk to CEC, to learn how 
systems engineering can go to work for you. Send today 


Syst ems Division for Bulletin CEC 1304-XS. 














Consolidated Engineering Corporation 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D.C 
For more information circle 32 on inquiry card. 
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Everyone Can Count on 


VEEDER-ROOT 


In figuring out new systems of automatic electrical control, Veeder-Root 
Countrol can supply vital connecting links. For instance, this Predetermin- 
ing Counter can be hooked into such a system to light a light, ring a bell, 
or actuate a mechanism to stop a machine or process at any pre-set point. 
And there are many other Veeder-Root Counters that can serve as “count- 
ponents” in almost any way desired. Or special counters can be designed 
for specific applications. Engineers in any industry, now engaged in working 
out automatic control systems, can count on Veeder-Root engineers to 
work with them on any problem where reliable facts-in-figures are needed. 


VEEDER-ROOT INCORPORATED + Hartford 2, Connecticut 


7 N 
PA Chicago 6, Ill. » New York 19, N. Y. + Greenville, S$. C. » Montreal 2, Canada 
\y' i Dundee, Scotland + Offices and Agents in Principal Cities 
“The Name That Counts” 


For more information circle 33 on inquiry card 
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New Vary-Tally Mulfiple-Unit Reset 
Counter comes in any combination up 
to 6 banks high, and 12 units wide. 
Write for news sheet and prices. 








This Bailey Armortube Cable 
can save you time and money 


With this new material especially designed for pneumatic connecting lines you can make better instrument 





and control installations in less time and at less cost. Here’s why: 





Simple Standard ARMORTUBE* cable is stocked in three convenient sizes: bundles 


of four, eight, or twelve 4 inch O.D. aluminum alloy or copper tubes. Other 





sizes are available on special order. It’s a ready-made, fully protected piping 





material for transmitting pneumatic signals between measuring units, in- 





struments, and control units. 





Safe The flexible metallic covering guards against every hazard, internal or ex- 
ternal. Patented rope-like arrangement of tubes eliminates danger of collapse 





at sharp bends—and damage from external blows or vibration is minimized 





by protective outer covering. 





Compact All necessary lines can be snaked through tight quarters or around corners 


with a minimum of connections. No need for unsightly, bulky channels, racks 





or other special mountings. 





Economical Installation is fast. 100 foot coils and 500 foot reels permit long unbroken 


runs. Colored tracer simplifies connections at terminals. Slightly higher first 





cost is quickly amortized by savings in materials, and installation time. For 





further information and specifications ask for Bulletin and Price List G91-9. 
P-30 





* Registered Trade Mark 


BAILEY METER COMPANY 


IVANHOE ROAD e@ CLEVELAND 10, OHIO 
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Over 2200 scientists, engi- 


neers, draftsmen, testers and 
other technical personnel in 
the GPE Companies work in 
the fields covered by this chart. 


SERVES INDUSTRY 


THROUGH coordinated 


The producing companies of General Precision Equipment 
Corporation are engaged in the development, production and 
sale of advanced technological products. These products all 
have a broad common base: 1) they represent precision equip- 
ment in some form; 2) they derive from similar fields of tech- 
nical competence; 3) they save labor, increase productivity, 
or achieve results which cannot be attained with even limited 
use of on-the-spot manpower. 

A general view of the technical capacities of the GPE 
Producing Companies is given in the chart. But the chart 
cannot show the very close interrelation of these capacities 
nor the highly flexible application of facilities, techniques 
and capabilities which exists among these companies. This 
is achieved through GPE’s basic operating policy—Coordi- 
nated Precision Technology. 

GPE Coordinated Precision Technology operates in all 
areas—in research, development and manufacture. The record 
of the GPE Producing Companies in solving advanced tech- 
nological problems and meeting the demand for high speed, 
precision, reliability, light weight and compactness at com- 
petitive prices is the result of this coordination, the constant 
application of the newest and most highly advanced tech- 
niques, and unremitting insistence on highest quality. 

Perhaps the most conspicuous advantage of GPE Coordi- 
nated Precision Technology is that the concept and develop- 
ment of equipment and systems, and of solutions to the 
underlying technical problems, are not restricted by being 
confined to the specialized techniques of a particular field. 
In short, GPE Coordinated Precision Technology permits 
each company to seek the optimum solution for the customer 
by the application of all relevant techniques within the total 
capacities of the entire group. Address inquiries to: 


GENERAL PRECISION EQUIPMENT CORPORATION 


92 GOLD STREET, NEW YORK 38, NEW YORK 


ELECTRICAL 
EQuip 
and COMPONERNE 


ELECTRONICS 


HYDRAULI 
and LIQUIDS HANDLING 


PROFESSIONAL and IND 
UST 
TELEVISION EQUIPMENt 


INSTRUMENTATION 


SERVOS and CONTROLS 


AUTOMATIC COMPUTERS 
and COMPONENTS 


ULTRASONICS 


RADAR and MICROWAVE 


MOTION PICTURE 
and SOUND EQUIPMENT 


OPTICAL DEVICES 


PRODUCING COMPANIES 


INTERNATIONAL PROJECTOR LABORATORY THE HERTNER ELECTRIC KEARFOTT COMPANY, INC. 


5. E. McAULEY MFG. CO. 
LITTLE FALLS, N.2 


GENERAL PRECISION 
os CHICAGO INCORPORATED —PLEASANTVILLE, N.Y. COMPANY-CLEVELAND 
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AMPRO CORPORATION LINK AVIATION. INC. THE STRONG ELECTRIC ASKANIA REGULATOR sLuDWORTH MA MARINE UBRASCOPE, INCORPORATED 
CHICAGO BINGHAMTON, N \% CORP ORATION=TOLEDO COMPANY= CHICAGO GLENDALE, CALIFORNIA 















A new door is open 


TO pH & REDOX INSTRUMENTATION 


Here’s the modern approach to proc- 
ess pH—a continuously measuring 
Panel-Mounted pH Indicator. This 
timely industrial version of our 
widely accepted Stabilized Bench- 
Type Indicator gives a 24-hour-per- 
day check on pH or redox with the 
same 0.02 pH accuracy as its lab-type counterpart. 





The versatile Indicator offers a number of monitoring 
possibilities. Primarily a point-of-measurement indi- 
cator, it can also actuate remote meters (scale and 
pointer only) or a simple potentiometer recorder. Or, 
several Indicators, spotted through the process, can 
indicate locally and feed their respective values to one 
multiple-point Speedomax® recorder. 


ONLY L&N BUILDS THESE STANDARD FEATURES 
IN A PROCESS pH INDICATOR 
Low warm-up time of less than 1 minute for accurate 
readings. No de-humidifying period to wait. No 
desiccants required. 
Unaffected by “error-inducers” such as line voltage 
surges, electrical pick-up, and zero drift. 


No modifications in grounding system needed 
to measure grounded or ungrounded solutions. 


For more information ci 
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Completely enclosed case keeps out water or corro- 
sive fumes. 


Manual and automatic temperature compensation 
in one Indicator. Switch to either as desired. 


Simple maintenance by operating personnel. Con- 
ventional wiring with printed components makes service 
items inexpensive and easy to install. Entire chassis 
can be changed in only 60 seconds. 


Highly accurate without recourse to external meters 
or recorders. Design takes advantage of exclusive 
features of L&N electrodes. 

O to 14 pH range in 0.1 pH div. 0 to 700 mv. in 
5 mv. div., and 0 to 1400 mv. in 10 mv. div. 


Die cast aluminum case only 12” x 11” x 11”. 


List numbers—7678 (115 v., 50 to 60 cycles); 
(230 v., 50 to 60 cycles). 


For details, write to Leeds & Northrup Co., 4955 
Stenton Ave., Phila. 44, Pa., for Data Sheet ND42-96(1). 


7679 


TET 


LEEDS NORTHRUP 
instruments 


automatic controls ¢ furnaces 
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Guest Editorial— 





INDUSTRIAL INSTRUMENTATION 


in our ECONOMY 


TORY of “Industrial Instrumentation in Our Econ- 

omy” is a story of growth—growth in quantity of 

output, growth in engineering research and develop- 
ment, growth in acceptability by industry. Most of this 
growth has occurred within the past twenty years. 

Twenty or twenty-five years ago resistance to the pio- 
neering efforts of instrument advocates was strong. Prac- 
tical, hard-headed businessmen found it easy to dismiss 
their “gadgetry” as “unnecessary expense.” What a dif- 
ferent picture we have today! Process instrumentation 
now is accepted as an absolute economic necessity ! 

How has the change come about? What are the under- 
lying forces from which our industry derives its great 
vitality today? In attempting to answer these questions 
we should briefly review some of the reasons for the 
greatness of the American economy because we not only 
help account for its greatness, but we are all sustained by 
its greatness. 

Our living standard, the highest in the world, is the 
result of the free, competitive enterprise system at work. 
The basic concepts of free enterprise—the right to work 
when and where you please, the right to make and keep 
a profit, the obligation to overcome obsolescence, the 
compulsion to experiment, and the privilege of running a 
risk—win, lose, or draw—these concepts coupled with 
work are the causes of economic greatness which the rest 
of the world sees and studies, but never quite believes. 

What keeps this remarkable system going year after 
year? 

Profit, particularly profit reinvested in the tools of pro- 
duction, is one major factor. In 1953 our output of goods 
and services was $367 billions, $60 billions of which was 
plowed back to replace resources and capital equipment. 

Back in 1851, the year our company was established, 
the estimated work energy output of the country was 12 
billions of horsepower-hours. Today it is estimated to be 
in excess of 400 billions of horsepower-hours. In 1851, 
73 percent of the energy output was supplied by animals 
and human beings. In 1954, only 5% of the energy out- 
put was supplied by animals and human beings, and the 
rest was supplied by tools of production. 

Yet, despite the vastly reduced use of man’s muscles, 
employment exceeds 60 million people. In the chemical 
and oil industries today each employee commands ap- 
proximately $50,000 in equipment. 


Automation 

This leads us to a consideration of what has been de- 
scribed as a new force at work in the nation’s economy— 
“automation.” Although the word is new, those of us in 
the process and instrument industries hear familiar ideas 


by RAYMOND E. OLSON 


President, Taylor Instrument Companies 


in every definition of the word. In our recent annual re- 
port to stockholders we described automation as “the 
automatic evaluation, recognition and resolution of a 
problem of industrial processing.” We went on to point 
out that instrument people make a distinction between me- 
chanical automation (the automatic factory) and process 
automation. The latter is the long-time, special preserve of 
the instrument industries working in conjunction with 
processors. 

One could cite many examples, embracing all industries, 
of the contributions of process instrumentation to our 
economy. The more such information is disseminated the 
greater can be our rate of progress in further raising our 
living standards. 

Industrial process instrumentation is one of the most 
vital production tools at the disposal of American industry. 
Although instrument manufacturers by their own enter- 
prise have made possible the availability of constantly 
improved devices, the process industries can claim well- 
deserved credit. Their never-ending insistence on instru- 
ments of greater reliability and usefulness, and devices to 
measure and control new process variables, has been 
stimulating. Furthermore, it is the user who by sympa- 
thetic understanding, cooperation and the willingness to 
share in a calculated risk, has provided a real incentive 
for instrument manufacturers to strive to offer products 
of continuously improved performance and versatility. It 
can be predicted that the industrial instrument industry 
will continue to solve the problems which lie ahead, work- 
ing in cooperation with the designers and operators of the 
processes of the future. 

Peter F. Drucker, Professor of Management at the New 
York University Graduate School of Business, writing in 
Dun’s Review and Modern Industry says: “I believe that 
automation will not inundate us in a sudden flood, but will 
seep in gradually though steadily. There can be little 
doubt that the first country to understand and apply auto- 
mation systematically will lead in productivity and wealth 
during the second half of the twentieth century, just as 
the United States through understanding and applying 
mass production led the world during the earlier half 
century.” 

The “seeping process” has long since begun. The in- 
strument industry “understands and is applying automa- 
tion systematically.” The instrument industry is already 
making sure that “the United States will lead in produc- 
tivity and wealth during the second half of the twentieth 
century.” 


Abstracted from a talk delivered before the 10th Annual Symposium 
on Instrumentaticn for the Process Industries, Texas A&M, College 
Station, Texas. 
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New Instruments... 
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For further information use the postage-free order card on page 323 


PROCESS CONTROL and MONITORING 





On-off Controller 


New “Model 360 Meter Controller” 
converts almost any electrical indicat- 
ing or recording instrument into an 


automatic controller or monitor; fea- 
tures isolated d-p.d-t. output relay 
contacts, signal lamp, and all neces- 
sary adjustments.—Daytronic Corp., 
216 S. Main St., Dayton 2, Ohio. 
Ear wv - ates ~+ rn ¢ e 201 r na - 


On-off Controller 


New ‘“Microlimit-controlled Elec- 
tronic Load Relay” was developed for 
severe service conditions such as oper- 
ating auxiliary equipment on rolling 
mills in synchronization with passage 


of strip, plate and rod. It is easily 
adjusted by rolling mill operator un- 
der varying conditions of load, cold 
start, temper passes, and so on. It 
does not “load” circuits; will not burn 
out with overload; can be connected 
readily to existing equipment across 
instrument shunt without disturbing 
accuracy of instrument.—I/ndustrial 
Gauges Corp., Englewood, N. J. 

For mor iformatio rcle 202 on 


Electronic Totalizer 


New “Model 21” digitizes output 
signal of any primary device produc- 
ing output of 10 mv. or more, at fre- 


quencies up to 1000 cps.—Potter Aero- 
nautical Co., Union, N. J. 
e 203 


For more information circ 


Industrial Process Data-handling System 


New “Automatic Logger” can be in- 
tegrated with instrumentation in use; 


was developed for economical transi- 
tion from manual (or semi-automatic) 
to fully automatic control. Flows, 
temperatures, etc., are logged and a 
tape with identification digits for each 
variable is punched. Memories for rap- 
idly-varying inputs enable measure- 
ments to be made at same instant and 
recordings made sequentially.—Fischer 
& Porter Co., Hatboro, Penna. 
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AUTOMATION 


Power Station Control 


New control system for power sta- 
tions uses electronic controls to regu- 
late plant’s output and frequency in 


accordance with electrical demand 
changes. Signals to each station re- 
quire only one channel. Individual 
servo units supervise three different 
control methods. System can be bui!t 
into new or existing power plants, 
either steam or hydroelectric. It uses 
wire, carrier or microwave transmis- 


sion.—Minneapolis-Honeywell Regu- 
lator Co., Philadelphia 44, Pa. 
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Feedwater Control Systems 


New one-, two- and three-element 
feedwater control systems feature elec- 
tronic null-balance operation control- 
ler providing high speed of transmis- 
sion and close control unaffected by 
normal variations in voltage and fre- 
quency. Three systems meet require- 


ments of large, medium or small boil- 
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¢ Constant Accuracy 


* Easy Readability 


Consult Your Classified Directory 
WRITE FOR BULLETIN 350 
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and Dial Thermometers 
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NEW INSTRUMENTS 





ers. Present instruments can be util- 
ized and pressures up to 2,500 psig. 
can be accommodated. Shown here is 
the three-element system (level, steam 
flow and water flow).—The Hays 
Corp., oe City, Indiana. 

For more on rcle 206 on inquiry card. 


Dissolved-oxygen Pe all 


New ‘‘Model 
2B2B” continu- 
ously measures 
dissolved oxygen 
in boiler feedwa- 
ter; comprises a 
sampler, an ion 
exchange unit, an 
analysis unit, and 
a modified record- 
er—on a mobile 
stand (as _ illus- 
trated) or panel- 
mounted. Range 
0-20 parts per 
billion adjustable 
to 0-200 ppb. Ac- 

curacy 5 percent of reading. Adjust- 
able range is highly useful when leaks 
occur in system.—Arnold O. Beckman, 
Inc., 1020 Mission St., South Pasa- 
dena, Calif. , 

For more informat e 207 on inquiry card. 


Control Station 


New redesign of maker’s “Elec- 
tronic Relay Control Box” provides a 
better means of handling substantial 


é 
a ite 


power loads (up to 15 amps.) with 
minute currents (as low as 2 micro- 
amps) over contacts of regulating de- 
vices.—Precision Scientific Co., 3737 
W. Cortiond St., Chicago 47, Ill. 
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Servo Multiplier 


New “SL-1053” converts a d-c. in- 
put variable into a shaft rotation. A 
precision voltage-dividing resistor, 
driven by this shaft, performs compu- 
tation. Three 2-megohm summing in- 
puts for 1, 2 or 3 input variables. 
Over-all accuracy 0.3 percent; full- 


scale travel under 0.5 sec.; response 
to 10 cps.; input zero drift negligible. 
Supplied as two or three basic pack- 
ages, or built into a standard 19-in. 
rack panel. Output indication provided 
when a0. sao ar ner Control 
Co., Wyandanch, L. I., Ti 


For more information circle 209 on inquiry card. 


Measuring System 


New “Model 129-E Dyna-Mike” (dy- 
namic micrometer) is a “single-pack- 
age control system” for inductive and 
resistive types of pickups (LVDTs, 


strain gages, etc.). It includes all nec- 
essary a-c. and d-c. facilities for ener- 
gizing, balancing and calibrating the 
pickups and for measuring steady or 
slow-changing lengths, forces, pres- 
sures, etc. For recording rapidly- 
changing phenomena, its output can be 
fed into an oscillograph. For auto- 
matic control applications, its output 
can drive a servomotor.—ZI/ndustrial 
Electronics, Inc., 8060 Wheeler St., 
Detroit 10, Mich. 
For more information c 
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Amplifier and Indicator 


New “R1040-6 Servometer” is de- 
signed for resistive bridge-type meas- 
uring elements such as pressure, load 
and acceleration pickups. Pickup out- 
put is amplified by a high-gain non- 
linear amplifier, which drives a servo- 


motor within an aircraft type panel 
indicator. System has 0.5 percent full- 
scale accuracy over temperature range 
of -55 F. to 160 F., voltage range 
105-125 volts, and frequency varia- 
tions 300-450 cps.—Radiation, Inc., 
Melbourne, Fla. 
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Automatic Blender 
New “Two 
complete “package” for 


Component Blender,” 
on-stream 


blending, automatically delivers a uni- 


form blend directly to tank trucks, 
tank cars, ships or storage.—Propor- 
tioneers, Inc., 345 Harris Ave., Provi- 
dence, R. I. 


For more information circle 212 on 


TEMPERATURE and COMBUSTION 





Uniform-scale Vapor- 
pressure Thermometers 


New vapor-pressure thermal sys- 
tems record on uniformly- graduated 
charts; employ a varying-ratio link- 


age to convert non-linear vapor-pres- 
sure vs. temperature curve into linear 
deflection of recording pen. Ranges 
from —20 to 600 F.—The Bristol Com- 
pany, Waterbury 20, Conn. 


For more information circle 213 on inquiry card. 
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Photoelectric Pyrometer 


New photoelectric pyrometer re- 
sponds to infrared radiation; com- 
prises two units: “Type 41AU4 Scan- 
ner” consisting of a phototube and 
lens assembly with a variable iris, and 
“Type 27LJ7 Control” containing an 
electronic amplifier, a relay and an 
indicating instrument. Temperature 
measuring and control range: 1000 to 
5000 F.; sensitivity: one footcandle 
full-scale; relay characteristics: s-p. 








The inherent — and costly — inaccuracies in 

measuring flow by volume have long been rec- 

ognized. But could a practical, economical way 

be found to provide meter accuracy which 

would be fundamentally independent of tem- 

perature, pressure, density and viscosity? The 

answer is now supplied by the NORWOOD 

NORWOOD CONTROLS Gyro Mass Meter. To measure true mass flow CONTROLS Gyro Mass Meter which measures 
directly, the flowing stream is sent through Q pipe configuration so that the mass — or meters — flow by weight, not volume. 

of material flowing corresponds to a rotating gyro wheel. When the gyro is 

pf origa by rotating the pipe about the axis of flow, it provides a torque which is With the Gyro Mass Meter, accuracies of 
irectly proportional to the mass flow of the material flowing through the pipe. ‘ . 

measurement are attainable for the first time 

that meet cost-accounting standards in a variety 

tte Btvislen of continuous flow batching, blending, propor- 

tioning, bulk metering and process control ap- 

CONTROL ENGINEERING plications. Since most of the commerce in bulk 

Le Seon CORPORATION fluids is currently transacted on a weight basis, 

CONTROLS 932 Washington St., Norwood, Mass. doesn't it make sense to use an instrument that 

measures directly in pounds or tons? 


Complete technical information will be supplied upon request 


For more information circle 39 on inquiry card. 
February 1955—Instruments & Automation—Page 209 








il 


——- COEF >. — 


see 





... components built to stand- 
ard specifications or designed to 
the special requirements of the 


electronics industry... 
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AMERICAN PHENOLIC CORPORATION chicago 50, illinois 
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d-t. 10 amp. at 115 v., 5 amp. at 230 


|v. non-inductive.—Photoswitch Div., 


Electronics Corp. of America, 177 
Broadway, Cambridge 42, Mass. 
For more information circle 2314 on ina 


Fast-response Thermistor 


New “Type L 

118’’ thermistor, 

said to combine 

rapid response of 

smallest commer- 

cially-available 

model with ex- 

. treme stability at 

3887 high ope ratin g 
temperatures is a 


| tiny glass-coated ceramic element (see 
| photo). Previously, thermistors of this 


size were rated for a maximum con- 
tinuous temperature of 150 C.; new 
type is rated at 300 C. where it is 
extremely stable, and is useful to 400 


| C. with good stability. One milliwatt 


will heat it more than 10 C. above 
ambient in still air—Thermistor Corp. 
of America, Metuchen, N. J. 
For more nformatior 7 215 Ye 


Thermistor Thermometer 


New thermistor-type temperature 
indicator, shown here with four 
probes, can be obtained with more or 
fewer probes. Lead length can be 


changed at any time without recali- 
brating instrument. Glass-beaded ther- 
mistors contained in sealed housings 
provide fast response to temperature 
changes. Instrument shown is eali- 
brated from 65 F. to 85 F. and can be 
read to one-tenth degree. Battery 
check position is included on selector 
switch—IJnstrument Div., Avionic 
Products Engineering Corp., Dover, 
ws 


Cold-end Compensator 


New device which makes it simple 
to change reference-junction compen- 
sators when going from one type of 
thermocouple to another (previously 
a tedious rewiring job) is now avail- 
able on maker’s “Electronic Dynamas- 


iter Multiple-Point Pyrometers.” It is 


a small cylindrical aluminum piece 
with an opening in one end into which 
a compensating resistor can be in- 
serted. All reference junctions are 
located in cylinder wall; extension 
wires necessary for all ISA-approved 
TCs are included, permitting use of 
any of these TCs with recorder with 
no cable changes. Instrument can also 
be used as a millivoltmeter. Because 
extension wires are not wired through 
multiple switch, it is possible to obtain 
extremely good compensation, whence 
high accuracy on low ranges.—The 
Bristol Company, Waterbury 20, 
Conn. 
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Temperature Controller 


New “FulTrol” proportional-action 
temperature controller is of differ- 
ential-expansion type; is suited for 


use with compressed air, water or any 
clear low-viscosity hydraulic medium. 
Temperature ranges 50 to 250 F. and 
150 to 350 F. (others also proposed). 
Proportional band adjustable between 
5 and 25 F. deg. with ordinary screw 
driver.—Fulton Sylphon Div., Robert- 
shaw-Fulton Controls Co., Box 400, 
Knoxville 1, Tenn. 


For more information c 
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Thermoregulator 


” is a new type of 
said to 


“Magna-Set 
mercurial thermoregulator 
have “an accuracy and _ sensitivity 
hitherto unavailable even in fixed- 
contact thermostats.” Under favorable 
conditions, constant-temperature baths 


New 
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MERCURY FREE 
my 


RESERVOIR ADJUSTING 
w 


FERRO-MAGNETIC 
GLASS ARMATURE 
cur 

MAGNET 


CAPILLARY 
TUBING 


ADJUSTABLE 


CAPILLARY 
EXTENSION CONTACT 


are controlled within 0.002 C. Unique 
design features: improved reservoir 
for displaced mercury used when 
making rough or preliminary adjust- 
ments; and variable electrode with 
magnetically controlled micrometer for 
fine adjustments. Temperature range 
of -35 C. to 300 C.—Precision Ther- 
mometer & Instrument Co., 1434 Bran- 
dywine St., Philadelphia 30, Pa. 

For more nfc armed on circ e 219 « 
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Appliance Thermostat 


New “Type B” bimetal thermostat 
for use in table appliances, follows 


general design and construction of 
“Type gf except that bi-metal thermal 


Mfg. Co., Inc., 


For more information c 


Mansfield, Ohio. 
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Thermoscopic Liquids 


New ‘“Tempilaq” suspensions for 
413 and 438 F. have been added to 
maker’s line of temperature-indicat- 
ing materials. “Tempilaq” dries quick- 
ly, leaving a mat opaque coating which 
liquefies when 9 ge rating is 
reached.—Tempil a 132 W. 22nd 
St., New York 11, N.Y. 

For more inforr = 221 on inquiry card. 
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Temperature Controller 


New “Limitem” non-bleed propor- 
tional-action pneumatic temperature 
controller is of differential expansion 


~ 


type. Temperature range 35 to 135 F. 
Sensitivity can be adjusted from % 
to 2 psi. per deg. temperature change, 
gradual acting. Averaging bulb is 18 
in. long with %-in. pipe or flange con- 
nection.—Dep’t. IUP, The Powers 
Regulator Co., mpc Illinois. 

For more information 2 222 on inquiry card. 


OE Controllers 


New “Amplitrol Model A” utilizes 
null-balance potentiometer principle 
but does not have to be standardized 
manually or automatically. Unbalance 


emf. is fed to a saturable reactor, 
whose output controls firing or cut- 
off of a thyratron, which in turn opens 
or closes power relay. Differential be- 
tween on and off points is approx. 4 F. 
deg. % New “Model AP” (proportional 


action) is for applications conducive 


to “thermal inertia.”” Both models have 
automatic cold-junction compensation 
and thermocouple-break protection; 
both “fail safe.”—Thermo Electric 
Mfg. Co., 496 Huff St., Dubuque, Iowa. 
For more information circle 223 on inquiry card. 


Combustion Controller 
New “FJ-2 Fireye Combustion Con- 
trol System” is said to give “a degree 
of safety previously available only 
with large industrial heavy oil burn- 


February 


Los Angeles 64, Calif. 
ae nt intnonaitas 


1955 


spots 
instead of 


stripes 


forthe 


Hie all-white prototype Grum- 
man F9F-9 Tiger is polka- 
dotted with unpainted circles 
surrounding static pressure ori- 
fices. There are more than 250 
of these points on the left side 
of the airplane. 

The Navy’s new supersonic jet 
fighter is instrumented with 
Statham Model P81 Pressure 
Transducers for determination 
of pressure distribution in flight. 


' 


‘ 
' 
‘ 
i 


For specific details 
pertaining to Statham 
Pressure Transducers, 
please request 
Bulletin No. PT-1. 


LABORATORIES 


e 41 on inquiry card 
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ers.” It automatically programs start- 
up, operating, and shutdown cycle of 
burner, permitting unattended opera- 


tion. Safe-start feature: component 
failure or presence of flame before 
startup prevents burner operation.— 
Dep’t CN, Electronics Corp. of Amer- 
ica, 718 Beacon St., Boston 15, Mass. 


For more information circle 224 on inquiry card. 


FLOW-RATE, VOLUME and LEVEL 





Stainless Steel Meters 


New series of 

stainless steel 

“Rotocycle” me- 

ters for corrosive 

liquids includes 2- 

in. 100-gpm. and 

3-in. 200-gpm. bulk 

plant models and 2- 

in. pipeline models. 

New features in- 

clude a new optional 

meter-strainer ar- 

rangement and a 

new style tempera- 

ture compensator 

which is a complete 

thermal system: 

bulb, tube, and—in meter head—bel- 

lows actuating a variable-speed device. 

An additional bellows in meter head 

responds to ambient temperature 

changes.—Rockwell Mfg. Co., 400 N. 
Lexington Ave., Pittsburgh 8, Pa. 

Far ferry 


rcle 225 on inquiry card. 


ar nf tie c 
e . arion ¢c 


Vial Filler 
New “Filamatic Model DAB” per- 
mits vials up to 50 cc. to be filled two 


3858 
at a time: up to 4800 fills per hour. 
Volume delivered can be varied from 
0.03 to 50 cc. with accuracy of 1 per- 
cent.—National Instrument Co., 5005 
Queensbury Ave., Baltimore 15, Md. 


circle 226 on inquiry card. 


For more information 


Remote Pneumatic 





New “Laminair” permits locating 
instruments at great distances from 
primary devices without regard for 
hydraulic elevation difference. Two 
main assemblies: (1) differential con- 
verter; (2) bellows type receiving 
mechanism which translates air pres- 
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Preset-volume Meter 


New “Auto-Switch Meter” features 
explosion-proof 15-amp. switch actu- 
ated when any desired quantity of liq- 


uid has passed through meter. Avail- 
able either with or without mechan- 
ically-coupled “Auto-Stop” valve like- 
wise actuated by tripping mechanism 
in register. Register is set quickly by 
pushing buttons. Large numerals keep 
pace with flow and provide a visual 
check when delivery is finished. Small- 
er numerals register cumulative totals. 
Meter sizes l-in. to 4-in. for rates of 
flow to 500 gpm.—Neptune Meter Co., 

ew York 20, N.Y. 


rcle 227 on inquiry card. 


Chart Integrator 


New model of maker’s Integrator is 
electrically operated; features a coun- 
ter setback assembly operating from 
main calibration post that enables op- 
erator to run practically all ranges of 





sure into measurement for flow or 
pressure indicating or recording in- 
strument. Air consumption for each 
converter averages only 0.1 scfm.— 
Simplex Valve & Meter Co., 68th & 
Upland Sts., Philadelphia 42, Pa. 


For more information circle 228 on inquiry card. 
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charts at any base pressure, whence an 
almost infinite number of range set- 
tings (instead of limited number of 
range holes). When new integrator is 
in calibration for one make of orifice 
meter charts, it is in calibration for 
all makes of charts that it will calcu- 
late. Other advances include improved 
brake assembly; new cam shifting de- 
sign; centers individually calibrated, 
etc.—Rockwell Mfg. Co., 400 N. Lex- 
ington Ave, Pittsburgh 8, Pa. 


For more information circle 229 on inquiry card. 


Batching System 


New “Thurma-tronic” batching sys- 
tem for continuous process industries 
is adaptable to either accumulative or 
consecutive weighing. Controls may be 


set for weighing one batch, for com- 
pletely automatic continuous batching, 
or for weighing any specific number 
of batches. System is unlimited in 
number of materials that may be 
batched in one formula; and any for- 
mula requiring change by batching 
operation can be quickly reset. Exist- 
ing plants can be equipped with new 
system.—Thurman Machine Co., Scale 
Div., 156 N. Fifth St., Columbus, Ohio. 
cle 230 on inquiry card. 


For more information cir 


Tank Gage 


New “Gallo” (made in Sweden) can 
be used without re-graduating on 
tanks of any size up to 11 ft. diameter 
(or height) and with liquids of any 


specific gravity from 0.65 to 1.0 To 
use: After a few strokes of air pump, 
mercury height is read—on left side 
of tube if tank is circular and on right 
side if tank is rectangular or if it is a 
standing cylinder. Mercury tube is 
adjustable from vertical to plus 30 
deg. inclination, with settings made ac- 
cording to an index scale at edge of 


































denies 95 


SELF-CONTAINED | 


| LEADS THE INDUSTRY IN RESEARCH 
FOR BETTER PRESSURE AND LIQUID oy 


PRESSURE 


REGULATOR 


r ..-A simple, 


service. 


. PSI; 15 to 150 PSI. Size for 




























sturdy, self- 
- contained 
regulator that | 
is suitable 
for steam, 
air, gas, oil, 
water and 
other fluids. 


TYPE 95H features hardened 
stainless steel trim... flat seat 
...machine lapped seating 
surfaces for tight shut-off for 
high pressure, high temperature 


TYPE 95L has soft seat con- 
struction for low temperature 
service. 


Sizes: Vs", ¥e", Ya", He", 1”. 

Outlet pressures from 2 to 30 

size, compare its capacity. 
Write for Bulletin C-95. 


FISHER GOVERNOR) 
COMPANY 
Marshalltown, lowa | 


LEVEL CONTROL 
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dial. A change in tank dimensions or 
in specific gravity of liquid requires 
only a new setting of scale-—Dep’t 56, 
Way, Wolff & Associates, Inc., 33 Ful- 
ton St., New York 7, N.Y. 

For more information circle 231 on inquiry card 


Bin Level Indicator 


New ‘‘Model 
AL Bin-Dicator” 
neorporates a 
juilt-in bull’s-eye 
signal light read- 
ily seen by an op- 
erator; comes 
completely assem- 
bled and ready 
for connection to 
user’s power source; is as easy to in- 
stall as standard models.—The Bin- 
Dicator Co., 13946-201 Kercheval, De- 
troit 15, Michigan. 
For more information circle 232 on ing 


Differential Level 
Indicator-controller 


New “Model DL Belmont Differ- 
ential-Level Monitor” utilizes bubble- 
tube principle, comprises a control 


manometer and a relay-actuating elec- 
tronic switch, also a metering-type air 
compressor. External equipment can 
be connected to relay on normally-open 
or normally-closed basis (up to 1 hp. 
directly).—Thermo Instruments Co., 
1310 Old County Road, Belmont, Calif. 
For more informat e 233 on inquiry card 


Bin Level Indicator 


New “Bin-Vue” comprises a 1/200 
h.p. motor turning at 5 rpm. connected 
to a shaft by means of a torsion 
spring. At end of shaft is a 4-blade 
paddle which, when touched by mate- 


rial, stops; then spring actuates limit 
switch, which kicks out motor and ac- 
tuates any other desired equipment. 
Spring is kept under torsion until ma- 
terial falls away and paddle turns 
spring away from limit switch and 
again starts motor.—Convair Inc., 714 
Brookline Blvd., Pittsburgh 26, Penna. 

circle 234 on inquiry card. 


Liquid Level Transmitter 


New “Liquid Level Monitor” for lo- 
cal or remote continuous level indica- 
tion, recording and control is all-elec- 
tric; is suited to all vessels under 
vacuum or pressure; is unaffected by 
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ambient temperature conditions; 
works with all liquids regardless of 
chemical and/or liquid properties. 
Claimed accuracy is 1/16 in.—Tech- 
niflex Corp., Port Jervis, N. Y. 

For more information circle 235 on inquiry card. 


PRESSURE 





Pressure Pickups 

New “Series M” 
medium-pressure 
and “Series H” 
high-pressure pick- 
ups replace earlier 
models in that ev- 
ery effort has been 
made to meet MIL- 
E-5272A. “Series 
M” units are for 
0-50 to 0-4000 psi. ranges in which 
reference pressure (case) does not ex- 
ceed 300 psi.; “Series H,” for 0-50 to 
0-4000 psi. ranges where reference 
pressures in excess of 500 psi. are en- 
ecountered.—Rahm Instruments, Inc., 
12 W. Broadway, New York 7, N. Y. 
For more information circle 236 on inquiry card. 
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Differential Pressure 
Resistive Pickups 


New “Model 508 Differential Pres- 
sure Potentiometer” operates under 
extreme temperature, shock, vibration 
and acceleration conditions. Resolu- 
tion 0.25 to 0.50 percent for resistances 
from 1000 to 10,000 ohms. Specially- 


developed beryllium copper capsule 1s 
exercised, tested and calibrated before 
assembly in pickup. Calibration cer- 
tificate is supplied with each pickup.— 
Bourns Laboratories, 6135 Magnolia 
Ave., Riverside, Calif. 


For more information circle 237 on inquiry card. 


Multiple Pressure 
Readout System 


New “Automat- 
ic Press-I-Cell 
Logger” simulta- 
neously samples 
up to 200 pres- 
sures with accu- 
racy of one part 
in 2000 or higher, 
and digitally re- 
cords them. Pres- 
sure magnitudes 
are automatically 
converted into 
digital form for 
recording as a 
typewritten col- 
umn log and as a 
punched tape. 
Output may be 
fed directly to 
computers or card 
punch equipment 
without interme- 
diate tape storage of data, when type- 
written log is not required. Readout 
cycle (from pressure sensing to type- 
written log and punched tape) is com- 
pleted in a little over 60 seconds, and 
equipment is immediately in position 
to begin next cycle. Shorter readout 
cycles are possible.—Fischer & Porter 
Co., Hatboro, Penna. 
e 238 on 


For more information cir 


Differential Pressure Switeh 


New ‘“Meletron Model 462” will ac- 
tuate an electric circuit on increase or 
decrease of any predetermined pres- 
sure difference between 0 and 99 psid. 
within range of switch selected (lim- 
its 0.05 and 100 psig.) ; is readily ad- 


justed in the field; operates in any po- 
sition; is functionally unaffected by 
jarring on mobile installations or by 
vibrations from pumps and compres- 
sors.—Barksdale Valves, 5125 Alcoa 
Ave., Los Angeles 58, Calif. 

circle 239 on inquir 


For more information 


Water-cooled Adapter 
for Pressure Pickups 


New water-cooled adapter for stand- 
ard pressure pickups is for pressure 
measurements at temperatures up to 
4000 F.; available to receive maker’s 
threaded or flanged pickups having 
sensitive diaphragms of 9/16-in. or 4- 














Keeping track of traffic on the Garden State Parkway 
hour after hour, day after day, is rugged duty for control 
equipment. Only the most sturdy and precise components 
can stand the wear and tear. 

That’s why engineers of Taller & Cooper, Inc., whose 
toll booths and collection equipment are found on every 
major American toll facility, chose CLARE TyPE J RELays., 
These relays accurately record the number of vehicles that 
pass through the Toll Plaza. Their high speed permits 
accurate readings of automobiles even up to 40 miles per 


CLARE 


Type J Relays 

help count cars 
ACCURATELY and FAST 
«+. on Jersey’s 

Garden State Parkway 























The Type J Relay 
may have 

just what YOU want 
in a relay 










SMALL AND LIGHT: 
2%” long; 2% oz. (approx.) 


LARGE CURRENT CAPACITY: 


NEW FEATURES: 
Independently operating twin con- 
tacts minimize contact failure. 


in the industrial field 


For complete data on the Type J 


and all Clare Relays, write for 
ENGINEERING DATA BOOK. A Clare sales 
engineer is located near you. 

Call him or write C. P. Clare & Co., 
3101 West Pratt Blud., Chicago 45, 
Illinois. In Canada: Canadian 

Line Materials Ltd., Toronto 13. 

Cable address: CLARELAY. 


For 





4 amperes, 150 watts. Twin contact 
points (palladium) standard. 


FAST OPERATE-RELEASE: 

1 to 2 milliseconds (Min.) Coils can 
be provided for time delay on oper- 
ation, release, or both. 


OPERATING VOLTAGE: 
Up to 220 volts d-c. 


more information circle 43 on inquiry card. 





Hinge-type armature recently im- 
proved to prolong life and increase 
stability of relay adjustment. 


New heavy duty yoke has stainless 
steel pivot pin with large bearing 
surface which turns in precisely 
reamed bearings of non-ferrous 
material, 
































PHASE MEASUREMENT 


The familiar triads of measure- 
ment would not be complete with- 
out this important third dimen- 


‘on: ACCURATE PHASE 


MEASUREMENT! 
TIC, leaders in the field of Phase 


Measurement introduce ~ 


THE §E,922-A 
PRECISION PHASEMETER 


By direct large. scale and ex- 
panded scale meter readings, this 
highly accurate instrument dis- 
plays absoluie phase angle differ 
ences 0° to 360° between two 
voltages to an accuracy of +1°, 
without ambiguity. 


Large Direct Reading Meter: 
Scales 0°—360° and 0°—30° 

Expanded Scale Operation in any 
30° segment 

Absolute Accuracy: +1° for fre- 
quencies between 20 and 20,000 
cycles, Slightly decreased accu- 
racy 20,000 to 500,000 cycles 

Incremental Accuracy: +0.1° 

Connection for Recorder: d-c out- 
put linear with phase angle 


The 322-A Precision Phase- 
meter measures sine waves and 
non-sine waves having not more 
than one positive going zero axis 
crossing per cycle. For further in- 
formation on this phasemeter, or 
any of the extensive line of phase- 


meters and standards, we invite 
your request. 


The new TIC Instrument 
log may be of interest to yo 
a COpy will bh. { if you 
will kindly write — 


TecHNOLOGY INsTRUMENT CorP. 
549 Main Street Acton, Mass. 
Tel, COlenial 3-7711 
West Coast Plant 
P.O. Box 3941, No. Hollywood, Calif. 
Tel. POplar 5-8620 


on circle 44 on 
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in. diam. Hot fluid is cooled in adapter 


| tubes before it comes in contact with 


pressure pickup. Tubes are so short 


| that pressure variations up to 3000 
| eps. are transmitted to pickup without 
| appreciable phase shift.—Dynamic In- 


| cent of indicated reading; 
| accidental overloads of 25 percent 


strument Co., Inc., 28 Carleton St., 
Cambridge, Mass. 


For more information cir 


cle 240 on inquiry card. 


Pressure Pickups 


New “Series S” for 0-5 to 0-30 psi. 
ranges meet environmental and oper- 
ating requirements of latest military 
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specs: use up to 160 C. (320 F.) and 
compliance with dynamic performance 
tolerances MIL-E-5272A.—Rahm In- 
struments, Inc., 12 W. Broadway, 
New York 7, N.Y. 


For more information circ 


le 241 on inquiry card 


FORCE—LOAD, WEIGHT, ACCELERATION 





Tension Meter 


New and im- 
proved trigger-type 
“Saxl Tension Me- 
er” has, instead of 
previous models’ 
pointer, a black 
line engraved in a 
transparent Lucite 
disk whose flywheel 
effect steadies 
readings even when 
winding on ma- 
chines that have 
fluctuating ten- 
sions. However, a 
light-weight point- 
er is also provided 
to facilitate analy- 
sis of transients. New instrument will 
neither overstretch finest yarns nor 
allow insufficient yarn tensions.— 
Tensitron, Inc., Harvard, Mass. 
For more information circle 242 on inquiry 


Load Gage 
New high-capacity model of “Pres- 
sure Gauge” measures loads to 10,000 
lbs. with warranted accuracy of 1 per- 


3652 


will sustain 


| without injury to calibration —W. C. 


| Dillon & Co., 


me. PF. 0. 
Van Nuys, Calif. 


For more information circ 


Box 3008, 


le 243 on inquiry 


cara. 


Force Indicators 


New set of “Packaged Force Gauges 


| for Horizontal and Vertical Measure- 


| ity from 1 lb. by 


ment” consists of five gages chosen 
from a larger group ranging in capac- 
%4 oz. to 40 lbs. by 8 
oz. and 50 grams by 2 grams to 1000 
g. by 10 g. Instruments have been re- 
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designed and may be used in all posi- 
tions from pull-end down to push-end 
down.—John Chatillon & Sons, 85 to 
93 Cliff St., New York 38, N. Y. 


For more information circle 244 on inquiry card. 


Projection-type Scale 


New self-contained “Weightograph” 
has weight indication projected on a 
wide-angle “Teleview” screen; uses a 
precision chart on 
microfilm: figures 
and graduations 
magnified 28 
times. Reading 
(from mirror 
type screen rather 
than from a 
ground glass) is 
visible under di- 
rect sunlight. 

Available in short 
bench style or 
tall-column floor 
style, in gross ca- 


pacities from 31 Ibs. to 2400 lbs.— 
The Howe Scale Co., Inc., Rutland, 
Vermont. 

For more information c 


ircle 245 on inquiry card. 


Acceleration Pickup 


New “Glennite Perls-Kissinger Mod- 
el A 450” wide-range barium titanate 
acceleration pickup (modified version 
of NBS design) has resonant fre- 
quency of 80 ke.; useful frequency 














range of 10 to 25,000 cps; sensitivity 
0.75 mv/G with a capacitance of 800 
mmf. with 3 ft. low-noise cable.—Gul- 
ton Mfg. Corp., Metuchen, N. J. 


For more information circle 246 on inquiry card. 


SPEED 


Motor Speed Controls 


New stripped-down models of “Vari- 
ac Motor Controls” obviate need of 








buying unwanted cabinets and switch- 
ing. All sizes from 1/15 hp to 1% hp. 
—General Radio Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass. 

For more information circle 247 on inquiry card. 


Stroboscope 


New “Askania Hand Stroboscope” 
(German-made) for tachometry and 
for visual observation of periodic mo- 
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tions, does not require any electrical 
connection as it is operated by a 
spring motor. Range 400 to 12,000 
rpm.—E pic Inc., 154 Nassau St., New 
York 38, N. Y. 


For more information circle 248 on inquiry card. 


Generator Governor 


New “DUPY” § electromechanical 
load sensing type governor controls 
speed of gas or diesel engine-driven 
generators; has two main functions: 














Helicoid Gages 





gages for 
pressure, 
vacuum or 
compound 
service 


Only Helicoid has the Dials may be black, Wall or stem mounting cases- 
Helicoid movement. white or radiant. flush, panel or flangeless cases. 


Get the SUSTAINED ACCURACY 
only Helicoid can give 


Everybody knows that the famous HELICOID movement out- 
| lasts a standard gear tooth movement. But did you know 
| that Helicoid gage life is also tremendously increased by 
| superior materials, methods and workmanship? Even the 
| Bourdon tube in Helicoid gages is designed for maximum 
torque at minimum stress. 

That is why Helicoid gages have exceeded 75,000,000 cycles 
at 1200 pulsations per minute. There is a Helicoid long-life 
gage to meet your every type of pressure indicating require- 
ment. Ranges are to 20,000 p.s.i. and vacuum or compound. 














Write today for the Helicoid G-2 Catalog 


Helicoid Gage Division 











For more information circle 45 on inquiry card. 
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(1) controls frequency of an engine- 
driven a-c. alternator, (2) regulates 
voltage of a d-c. machine. Both func- 


tions are accomplished by controlling 
speed of prime mover.—Inet Div., 
Leach Corp., 4441 Santa Fe Ave., Los 
Angeles 54, Calif. 


For more information circle 249 on inquir 


TIME, SEQUENCE and PROGRAMMING 





Multiple-sequence Timer 


New “Model 3157 
Multiple-Sequence Meg- 
acycle Preset Interval 
Generator” generates a 
series of preset time de- 
lays adjustable in in- 
crements of 1 usec. A 
1-Mce. crystal-controlled 
master oscillator feeds 
one or more preset 
counters, each set to de- 
sired number of micro- 
seconds (up to 999) by 
selector switches. For 
sequential intervals or 
extended delays, out- 
put of one counter can 
be used to start anoth- 
er. “Model 3157” can 
be used also as a multi- 
ple-channel interval timer. Model 
shown has five separate timing chan- 
nels. More or fewer channels can be 
provided.—Potter Instrument Co., 
Inc., 115 Cutter Mill Road, Great 
Neck, N. Y. 
For more information circle 250 on inauiry 


as34 


Process Timer 


New model of 
maker’s repeat 
cycle process 
timer (that oper- 
ate continuously 
to turn circuits on 
and off for con- 
stant interval op- 
eration) now fea- 
tures percentage 
timing. Advan- 
tages are con- 
stant accuracy in 
repeated opera- 
tion and reduc- 

tion of strain on electrical components. 
New unit has a time cycle of 15 sec. 
to 24 hr. Immediate delivery.—Zenith 
Electric Co., 152 W. Walton St., Chi- 
cago 10, Ill. 
For more inforr e 251 on inquiry 


24-hr. Timer 


New 875-watt “Model A-221 Inter- 
matic Time-All” is similar in opera- 
tion to 1650-watt deluxe “Model A- 


211.” Automatic operation continues 
daily without resetting. Minimum ON 
or OFF time, 1 hr.; maximum, 23 hr.— 
International Register Co., 2620 W. 
Washington Blvd., Chicago 12, Ill. 

e information circle 252 on inquiry card. 


For more 
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Program Controller 


New “Automatic Programming De- 
vice” comprises a chart recorder on 
whose chart a program is drawn as a 
black line. In operation, a photocell 
observes black line and recorder’s 
amplifier controls position of retrans- 


37#9 
oy 


mission slide-wire, commanding elec- 
tronic motor drive unit. Programs can 
be planned days in advance and re- 
quire no supervision; also change of 
programs at proper preplanned time 
without interruption. Other features: 
rate of change continuously variable 
from zero to maximum; no hunting or 
oscillations. Original unit is being 
used to control uniform growth of 
germanium crystals.—Scientific Spe- 
cialties Corp., Snow & Union Sts., Bos- 
ton 35, Mass. 

Ces mnre f 


formation c 


cle 253 on ing 


Appliance ‘Timers 


New “Constantine” timer is designed 
for major electrical appliances; makes 
maximum use of tough industrial plas- 
tics; is of extremely shallow construc- 


tion; permits direct shaft connection 
with appliance control knob; can be 
supplied with operating shaft extend- 
ing from either side. Entire time pro- 
gram is molded on both sides of a 
single cam.—R. W. Cramer Co., Cen- 
terbrook, Conn. 

For more information circle 254 on inquiry car 


Automatic Timers 


New adjustable time delay relays 
feature a large calibrated dial with 
a positive detent. Accuracy is 1 per- 


cent of setting. One model, adjustable 
from 2 to 30 seconds, is calibrated in 
two-tenth increments.—A. W. Haydon 
Co., Waterbury, Conn. 

e 255 on inquir 


For more infor 


mation 


COUNTING, COMPUTING 





Decade Counter 


New miniatur- 
ized electronic 
decade counter 
uses “EIT” dec- 
ade scaler tube; 
weighs 11 oz. with 
tubes in place; is 
available in four 
types: a 20-kc. 
scaler, a 40-ke. 
scaler, a 100-kc. 
scaler, and an 
output stage 
scaler operating 
at 10 eps. which 

ses can be used to 
feed a mechanical counter. The 40-kce 
and 100-ke types can be furnished 
with or without an input shaper cir- 
cuit.—Ransom Research, P. O. Box 
382, San Pedro, Calif. 


For more information circle 2&6 on inquiry card 


Mechanical Counter 


New “Rayconter Model 550 Cum- 
ulative Counter” embodies a new type 
of low-inertia mechanism, is conserva- 
tively rated 3,000 per minute; counts 


Vol. 28 


up to 999,999; registers with four 
pointers on four concentric scales 
reading from center outward. Case 
can be flush-panel or projected mount- 
ed; actuating lever brought out at side 
through a dust-sealing rubber boot. 
Dimensions 3.5 in. diam. by 2 in. deep. 
Weight 6 0z.—Raycon Corp., 825 Wil- 
low St., Redwood City, Calif. 

For more information circle 257 on inquiry card 


Magnetic Shift Register 
Assemblies for Computers 


New magnetic shift registers and 
assemblies are custom-engineered to 
fit specific requirements of each ap- 
plication. A typical assembly might 
consist of shift register transformers, 
capacitors, resistors, and chokes, as 
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Proved Dependability In A 
Versatile Range Of Assemblies 


0.001 MICROSECOND RISE TIME 
SQUARE PULSE GENERATORS 


for the millimicrosecond to microsecond 
range. 


0-10 MC DECADE AND BINARY SCALERS 
FULLY AUTOMATIC 0-10 MC NUCLEAR 
SCALERS with predetermined count, pres 
determined time operation, precision 
high voltage power supplies, preamplie 
fiers and discriminators. 


@ PLUG IN COUNTING STRIPS 


@ 0.1 MICROSECOND COUNTER 
CHRONOGRAPHS 


@ PRECISION DC HIGH 
VOLTAGE SUPPLIES 


@ WIDE BAND AMPLIFIERS 


ALSO CUSTOM DESIGNED EQUIPMENT TO 
MEET YOUR INDIVIDUAL REQUIREMENTS! 
Write for detailed engineering bulletin No. 1001 


en 

ELECTRICAL AND PHYSICAL 

INSTRUMENT CORPORATION 
Engineering Division 


42-19 27th Street, Long Island City 1, N. Y. 
circle 46 on inquiry card. 





For more informat 


TIME-SAVING HELP FOR 


DESIGN ENGINEERS 


..-on bellows assembly 


production 





OU CAN MAKE important 
baat whenever you need 
bellows or bellows assemblies— 
by calling upon Fulton Sylphon 
or Bridgeport Thermostat. 


Our bellows application engi- 
neers are ready to help make your 
design problems easier and your 
products better. They'll recom- 
mend the right bellows metal... 
stainless steel, brass, monel or 
nickel. They'll know the correct 
bellows charge for the job... 
volatile liquid or gas. They'll 
help you in many more ways, to 
assure your having a bellows 


assembly exactly suited to your 
specifications. And, they’re backed 
by half-a-century of experience, 
skilled production personnel and 
ample facilities—further assur- 
ance of time-and-money-savings 
for you. 

Sylphon and Bridgeport bel- 
lows assemblies are used for 
thermostatic devices, pressure 
controls, hydraulic mechanisms, 
expansion joints and more 
applications. 

Write for technical advice on 
your requirements. Ask for idea- 
filled Catalog CE-1400. 





FULTON SYLPHON DIVISION BRIDGEPORT THERMOSTAT DIVISION 


KNOXVILLE 8, TENNESSEE 


For more information circ 


BRIDGEPORT 1, CONNECTICUT 
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Pariscopes 


For 


“HOT SPOT” 


Remote Observation 





A custom designed industrial periscope 
is very often the answer to “Hot Spot” 
remote control handling, instrumenta- 
tion and observation. We have designed 
and manufactured many such peri-| 
scopes. 





lf you have a problem calling for a/| 


periscope or for any precision optical 
system, check with us. For nearly half a 
century Kollmorgen has designed, de-| 
veloped and manufactured precision | 
optical products including Industrial and | 
Naval Periscopes, Fire Control Devices, | 
Projection Lenses and Navigational In- 
struments for Industry and for the Armed 


Services. 


Send for Bulletin 301 


CORPORATION 


Plant: 347 King Street, Northampton, Mass. 
New York Office: 
30 Church Street, New York 7, New York 


cle 48 on 





For more information cir inquiry card. 
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well as semiconductor diodes where 
required, mounted together and her- 
metically sealed in corrosion-resistant 
cases.— Sprague Electric Co., 343 Mar- 
shall St., North Adams, Mass. 


rcle 258 on inquiry card. 


information c 


For more 


Decade Totalizer 


New “TU-100P” records pulses sep- 
arated by only 5 microseconds; uti- 
lizes a printed circuit which made pos- 
sible faster production (and lower sell- 


| ing cost) and better stability through 
greater heat dissipation. No voltage 
regulation required; instant resetting 
accomplished externally.—Computer- 


Measurement Div., The Detectron 
Corp., No. Hollywood, Calif. 
circle 259 on inquiry card. 


For more information 


Recording Counter 


New miniature version of maker’s 


recording counter accepts pulses or 


contact closures at rate of 1,000 per 
minute, is “the fastest electromechani- 
cal recording counter on the market.” 
Automatic reset is a standard feature 
but may be eliminated if totalizing is 
required. Printer may be actuated 


manually by push button, or auto- 
matically by signal from external 
timer.—Streeter-Amet Co., 4101 Rav- 
enswood, Chicago 13, IIl. 

rcle 260 on inquiry card. 


For more information 


Data Tape Recorder 


New dual-channel “Model 309,” de- 
signed for recording telemetered in- 
formation, records frequency-modu- 
lated carriers on one channel and 





pulse-width-modulated information on 
lower track.—Ampex Electric Corp., 
934 Charter St., Redwood City, Calif. 


For more information circle 261 on inquiry card. 


Binary Code Dises 


Four new types of binary code discs, 
for use in photoelectric, magnetic, or 
contact types of pickups, contain con- 
centric zones of information in the 
gray code. Each zone contains alter- 
nating opaque and clear angular sec- 
tors; thin opaque rings separate ad- 
jacent zones. Number of sectors per 
zone increases by doubling to 212, or 
to 4096 in outer zone. Up to 8192 
words can be read with all zones. 
“Type T” utilizes photoengraver’s 


High-capacity Memory 


MAGNETIC MEDIUM 
New “Tapedrum” 
magnetic memory 
based on an “inside- 
out” drum can store 
more than 100 mil- 
lion bits of informa- 
tion and repetitively 
scan 200,000 bits 20 
times per second; 
combines principles 
of tape recorders 
and high-speed drum 
recorders. Basic in- 
novation is use of moving magnetic 
heads and a stationary recording me- 
dium. A magnetic tape 14 in. wide is 
placed over a fast-spinning bank of 
128 recording heads. A natural air 
cushion separates spinning drum of 
magnetic heads from tape. This virtu- 
ally eliminates tape wear and need for 


ROTATING DRUM 


WRITING AND 
READING HEADS 


Instruments & Automation—Vol. 28 
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close tolerances.—Clevite-Brush De- 
velopment Co., 540 East 105th St., 
Cleveland 8, Ohio. 

rcle 262 on inqu 


information ¢ ry card, 


For more 








glue, hoy i (black) silver, es- Low pressure .. . humidity .. . dust... . fungus. . . salt 
sentially grainless for transmission | corrosion... explosion. All or any one of these can 
contrast; “Type R” with etched metal | Sateen ; oa ts elhoteced y 
coating, possesses both reflectivity and cause failure of aircraft electronic components, so pro- 
transmission contrast; “Type M”, tection against them must be near absolute. 
— chemically deposited ferrous al- | Leach Relay Company of Los Angeles achieves 
oy possesses both magnetic and opti- | positive protection of their aircraft relays and Hi-Seal 
cal transmission contrast; and “Type Sent , i ’ i 
C” metal bonded on glass for electri- packaged circuitry by pumping out and dehydrating 
cal contact use as well as in contrast each unit, filling it with an inert gas and hermetically 
es peed oe ape mag + 9 four —— sealing it. Heart of the entire procedure is a Consoli- 
are on polished glass and are made to i i 
precision tolerances not possible with dated Leak Detector. Working at high speed, locating 
leaks undetectable by any other method, the CEC 
Leak Detector assures that units will pass the stringent 
government sealing specifications . . . 


ordinary printed-circuit techniques.— 
Industrial Div., W. & L. E. Gurley, 

... helps planes and missiles deliver the “punch” de- 
signed into them. 



















































Troy, N. Y. 


For more information circle 263 on inquiry card. 


LABORATORY 


Spectrometer 


New “No. 8950 Production Control 
Quantometer” is a simplified version 
of regular “PCQ” for those who wish 
to start minimum labs and expand 





















Consolidated 
leak detection 
assures success 

















cy) 


later. Only 11 elements of user’s choice 
can be analyzed as against 35 in larger 
instrument. Design allows gradual ex- 
pansion by adding pre-built units and 
completely automatic controls.—Ap- 
plied Research Labs., Glendale, Calif. 


For more information circle 264 on inquiry card. 














X-ray Spectrograph 

New “Autrometer” automatic multi- 
element indexing x-ray spectrograph 
gives percentages of as many as twelve 













elements in a specimen in a range of 
over 71 elements; is radiation-proofed; 
provides rapid analysis of products. 
—Research and Control Instruments 
Div., North American Philips Co., Inc., 
750 S. Fulton Ave., Mount Vernon, 
Net. 


For more information circle 265 on inquiry card. 


Now, two CEC leak detectors 


The standard Type 24-101A detects one part of helium 
in 200,000 parts of air . . . measures leak rates to 10° 
std cc/sec. The new ultra-sensitive Type 24-110 detects 
one part of helium in 2,000,000 parts of air! It is valuable, 
for example, in atomic-reactor equipment and in the pro- 
duction of “reliable-type” electron tubes. Send for Bulletin 
CEC 1801D-Xz2. 










Melting-point Apparatus 


New “Kofier Hot Benches,” said to 
require but a few seconds to deter- °| 
mine melting points, provides also a | 
rapid method to observe presence and 
er ae ce ce od Consolidated Engineering 
decomposition, and to judge volatility. Corporation 


Specimen is laid on chrome-plated sur- | ca acer 
. P ELECTRONIC INSTRUMENTS FOR MEASUREMENT AN CONTROL 


















300 North Sierra Madre Villa, Pasadena 15, California 











Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, 
Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D. €. 
For more information circle 49 on inquiry card. 
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face of pre-heated Hot Bench. Within 
a few seconds, a sharp dividing line 
appears between solid and liquid parts 
of substance. A runner is moved until 
point rests on dividing line, and tem- 
perature is read. Accuracy, one C. 
degree.—Wm. J. Hacker & Co., Inc., 
82 Beaver St., New York 5, N. Y. 
rmation circle 266 on inquiry card 
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Combustion Analysis 
Apparatus 


New “LI-500P 

H-F Combustion 

Unit” makes pos- 

sible fast combus- 

tion of heavy and 

light hydrocar- 

bons. All samples 

covered by ASTM 

Bomb or Lamp 

Method can be 

completely com- 

busted. Complete 

analysis takes 15 

to 20 min. from 

initial weighing 

to final computa- 

tion. Once weighed sample is placed 
in incuction field, operator devotes his 
entire attention to titrating (iodomet- 
ric method). Furnace temperature can 
exceed 3000 F.—ULindberg Laboratory 


Div., 2450 W. Hubbard St., Chicago 
12, Jil 


Warburg Apparatus 


New circular rotatable Warburg 
apnaratus for precise micro-gas anal- 
ysis is 3l-in. high, 20-in. diam.; has 
an exciusive intramolecular lagless 
heating system said to assure ex- 
tremely uniform temperature. Stand- 
ard “UV” unit, and “UVL” designed 
for photochemical work, are both 
available. Among features: six repro- 
ducible shaking speeds and_ three 
amplitudes; temperature constancy 
0.01 C. or better; and new “Double 
Capillary (single rod) Manometer.” 
—Bronwill Scientific, Inc., 1381 Gould 
St., Rochester, N. Y. 

For re informat rcle 268 on inquiry card. 
Particle-size Apparatus 


New particle size 
ry apparatus was de- 
“z signed for sub-sieve 

range (75 to 5 mi- 
crons). If top size is 
not greater than 
about 20 microns, 
lower limit can or- 
dinarily be extended 
to about 2 microns. 
Apparatus com- 
prises a sedimenta- 
tion system, a_ re- 
ceiving tank, and a 
direct-reading tor- 
sion balance. Powder 
is uniformly dis- 
persed in a suitable 
liquid, and particles 

are allowed to settle on pan of torsion 
balance. Time required to estimate size 
distribution of any powder is little 
longer than time of sedimentation.— 
Arthur S. LaPine & Co. 6001 S. Knox 
Ave., Chicago 29, Ill. 

atarrr e 269 on nauir 
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Hydrocarbon Analyzer 


New “Fracton” 
performs fast ac- 
curate analyses of 
light hydrocarbon 
gases by adsorp- 
tion fractiona- 
tion, “two to three 
times faster than 
any previous 
method,” with all 
analytical proce- 
dures easy to 
standardize. 
Trace gases are 
easily identified 
and measured, 
fractions may be 
collected and pre- 
ponderate light 

gases may be 
_ taken rapidly 
overhead. Instrument comes ready for 
use; has no fragile connections, no 
glass stopcocks, no rubber connections 
in flow system; needs no refrigerants. 
—Burrell Corp., 2223 Fifth Ave., 
Pittsburgh 19, Penna. 
F more information circle 270 on inquir 














Variable-speed Stirrer 


New variable-speed model of 
maker’s “Hollow Spindle Lab-Stir” 





3826 
provides continuous light-duty stirring 
from 100 to 1550 rpm. under load. Up 
to 5 gal. of aqueous solutions can be 
mixed vigorously.—Eberbach Corp., 
Ann Arbor, Mich. 
For more information c 


rcle 271 on inquiry card. 


Distillation Wattmeter 


New “Visi-Watt” accessory for 
“Front-View” distillation unit enables 
many distillations of petroleum prod- 


ucts to be run more accurately and 
easily because indication of exact 
power consumed by heater permits 
compensation for line fluctuations.— 
Precision Scientific Co., 3737 W. Cort- 
land St., Chicago 47, Ill. 


For more information circle 272 on inquiry card. 


Titration Cell 


New “Precision-Shell Amperometric 
Titration Cell,” adjunct to a polaro- 
graphic instrument, permits rapid de- 





3736 


termination of low concentrations of 
various cations and anions without 
involving either indicator corrections 
or interference from colored solutions. 
—Precision Scientific Co., 3737 W. 
Cortland St., Chicago 47, Ill. 

cle 273 on inquir 
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Colorimeter Cell 


New ‘‘Roto- 

Cell” is a liquid- 

cooled double cell 

carrier for use 

with new B&L 

“S pectronic 20” 

colorimeter to 

make it suitable 

for rapid spectro- 

photometric scan- 

ning at controlled 

temperatures. It 

provides for in- 

stantaneous in- 

terchange, within 

7870 - colorimeter, of a 

1-ml. sample with blank or standard 

into light path, facilitating prepara- 

tion of spectral curves.—Arthur H. 

Thomas Co., 230 S. 7th St., Philadel- 
phia 5, Pa. 


For more information 


rcle 274 on inquiry car 


Vacuum-still Column 


New vacuum-jacketed distillation 
column was developed to coordinate 
with a standardization program relat- 
ing to use of ASTM-type distillation 





Nash Instrument Air Compressors 
_ deliver only clean air, free from 
_ oil or dust, and without filters 


DISCHARGE 
PORT 








No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- ' 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. SSHlNHVNUUNNUNUUNNNNULANOUUNN0UVSQ0000000000000000000000004000000000000000000 ESOS 


NAS ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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BARBER 


COLMAN 





compact, powerful 
high quality for a wide 
range of applications 


Pte RR ac EE Bs 








MOTOR WITH CENTRIFUGAL BLOWER 


Looking for a d-c fractional hp motor 
of unusually high quality, high depend- 
ability? Specify Barber-Colman, the ver- 
satile line of small motors in both per- 
manent magnet and split series types . . 
ijn various mountings and speeds, and 
outputs up to 1/10 hp. Ideally suited to 
power electro-mechanical actuators, gen- 
erators, switches, blowers and program- 
ing devices. Barber-Colman small d-c 
motors are also available with lightweight 
radio noise filters to meet radio interfer- 
ence requirements of USAF. They are 
ideally suited for use as tachometer gen- 
erators. Whatever your problem involv- 
ing small motors, consult Barber-Colman 
Company for an expert solution. 


Write for free catalog F. 4344-1 


BARBER-COLMAN COMPANY 
Dept. N, 1415 Rock Street, Rockford, Illinois 
See us at the IRE Show—Booth 783 
New York City—March 21-24 


For e information circle 50 on inquiry card. 








NEW INSTRUMENTS 


for characterization of lubricating oils 
and reduced crudes. Test operations 
have been conducted at temperatures 
up to 750 F. and pressures down to 
1 mm Hg. No breakage; and experi- 
ence shows that distillation and warm- 
up time are not critical—Glass En- 
gineering Lab., 555 O’Neill Ave., Bel- 
mont, Calif. 


nformation c 





rcle 275 on inquiry card. 


For more 


Paper Electrophoresis 


Apparatus 
New “Model 1400” is a research 
model paper electrophoresis appar- 


atus. Paper strips can be used in open 





suspension or between glass plates, 
since enclosing plastic cabinet serves 
as a vapor saturation chamber. Starch 
tray technique can also be employed. 
—Research Specialties Co., 1148 Wal- 
nut St., Berkeley 7, Calif. 

For more circle 276 on inquiry 


nformation card. 


Paper Electrophoresis 
Apparatus 


New “Model 1405” electrophoresis 
unit, for routine work in labs where 





refinements of a research instrument 
are not needed, is simple in design but 
incorporates functional advantage of 
enclosed vapor saturation chamber.— 
Research Specialties Co., 1148 Walnut 
St., Berkeley 7, Calif. 


For more information circle 277 on inquiry card. 
Electrodesalter 
New “Model 1236” electrodesalter 


apparatus for use in chromatography, 
etc., is essentially an electrodialysis 





unit which may be operated by a suit- 
able d-c. power supply.—Research 
Specialties Co., 1148 Walnut St., 
Berkeley 7, Calif. 

circle 278 on inquiry card. 


For more information 
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Recording Densitometer 


New “Analytrol” autographic total- 
izing densitometer produces a com- 
ponent distribution curve and an ac- 





eS se Sy ODE 


companying saw-tooth totalizing curve 
simultaneously, as a variable-density 
strip (such as a paper electrophoresis 
pattern) is automatically drawn 
through scanning mechanism. Alter- 
natively, totalizing curve can be auto- 
graphed from any existing distribu- 
tion curve.—Specialized Instruments 





Corp., 688 O’Neill Ave., Belmont, 
Calif. 
For more information circle 279 on inquiry card 


Chromatography Aid 


New “Chromatoplat” is a stainless 
steel platform designed for use with 
12-in. diam. chambers for ascending 





or descending chromatography. It is 
said that “in many instances one 
chamber will do where two have been 
used.”—The Nalge Co., Inc., 625 S. 
Goodman St., Rochester, 20, N. Y. 

e 280 on inquiry card. 


information circ 


For more 
Paper-strip Scanning Aid 
New scanning device for obtaining 

precise photometric or radioactivity 


readings of paper strips in electro- 
phoresis and chromatography fits into 





cell chamber of Beckman DU (with 
an adapter into Model B) and into 
maker’s sample holder for standard 
G-M tubes.—Research Specialties Co., 
1148 Walnut St., Berkeley 7, Calif. 


For more information circle 281 on inquiry card. 



















Needle Valve Burets 


New needle valve burets in all sizes 
from macro to micro make it possible 
to control liquids for fine micro meas- 






urements; eliminate stopcock grease 
contamination: liquid comes in con- 
tact with only glass and Teflon. Tubes 
calibrated to NBS tolerances. Fused- 
in ceramic scale insures permanent 
linearity—The Emil Greiner Co., 
fe N. Moore St., New York 13, 


For more information circle 282 on inquiry card. 






Lab Glassware 


New line of mak- 
er’s “Mini-Lab” 
glassware, for both 
micro and conven- 
tional research 
work, features one 
standard-size joint, 
assuring inter- 
changeability re- 
gardless of when 
purchased. “10106 
Distillation Assem- 
bly” (illustrated) 
available in 50-ml. 
and 100-ml. flask 
capacities, is 
among eleven 
available basic as- 
semblies.—Ace 


“e) 
j Glass Inc., Vine- 
oo laa. New. 


more information circle 283 on inquiry card. 


Lab Bath Cooler 


New “Lanco 
Portable Water 
Bath Cooler” can 
cool a 5-gal. wa- 
ter bath from 
room temperature 
to 32 F. in less 
than 2 hours; con- 
trols temperature 
in a range from 
0 F. to ambient 
by thermoregula- 
tor plugged into 
convenient out- 
let in top of cab- 
inet: built-in re- 
lay takes any thermoregulator of 
user’s choice. When not in use, unit 
can be rolled under bench or into a 
closet.—Arthur S. LaPine & Co., 6001 
S. Knox Ave., Chicago 29, Ill. 


For more information circle 284 on inquiry card. 















Stark Modulator 


New Stark-effect modulator, first 
unit in maker’s new line of electronic 
equipment for microwave spectroscopy, 
provides a referenced high voltage 
and a variable-frequency square wave 
to be applied to waveguide electrode 
containing gas under test. Output level 
is continuously variable from 10 to 
1000 volts pk to ground over frequency 
range of 50 to 30,000 cps. and is moni- 
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You can 
depend on 
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NO TYPE RSE 



















Conform to Applicable JAN and 
> WRITE FOR BULLETIN No. R-25 





Om OALOHM... 


miniature but mi 


MINIATURE 


Designed for trouble-free performance under the 
most exacting conditions of shock and vibration. 


Completely welded from terminal to terminal, sealed 
in silicone and housed in metal tubing. (Suggested 
mounting clip: Atlas E-E Corp.) Impervious to 
moisture, salt ions, vapor and gases. 


Three wattage ranges: RSE-2, 2 watts; 
RSE-5, 5 watts; RSE-10, 10 watts. 


e Temperature coefficient 0.00002/Deg. C 
e Ranges from 0.1 ohm to 55,000 ohms depending on ty pe 
e Tolerances 0.05%, 0.1%, 0.25%, 0.5%, 1%, 3%, 5% 
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none Dept.: 
7 DALE PRODUCTS, Inc. 2 weal 
) 1310 28th AVE., PHONE 2139 pe ne te 
: COLUMBUS, NEBRASKA, U.S.A. td 
more information c rele 51 on inquiry card. 


CUTTERS 







































































of your most complex knurling problems. 


DESIGNED TO 
@ knurl all machineable materials 
e knurl thin-walled parts without internal support 
@ maintain fine diametral limits 
@ knurl diameters from 1/16" to 10 ft. 
Models available for all types of machines. 
For detailed information and prices, write to 


ALINA CORPORATION - 401 Broadway, New York 13, N. Y. 


circle 52 on inquiry 


For more information 
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ALINA KNURL CUT- 
TERS actually mill 
the pattern and 
produce chips in 
the process. Alina Knurl Cutters will cut your machining 
time approx. 30%. They will provide the solution to some 
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tored. Either sine wave or pulse input 
may be utilized in driving modulator. 
Unit is completely self-contained and 
may be rack-mounted if desired.— 
Polarad Electronics Corp., 100 Metro- 
politan Ave., Brooklyn 11, N. Y. 

a ae ee ee e 285 on inauir 


Lab Marking Tool 


New “Tech-Pen” ball-point pen 
writes with opaque ink on virtually 
any surface—glass, metal, plastic, etc. 
Its permanent ink resists washing, 
rubbing, acids, alkalies, alcohol, and 
temperatures up to 500 C. (with one 
color, red, up to 1000 C.). Yet mark- 
ings are easily removed, when desired, 
with common solvents.—Palo Labora- 
tory Supplies, Inc., 81 Reade St., New 
York 17, N. Y. 


For n atormat 


ation rc 
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Clamp and Clamp Holder 


New “Nivoc Universal” clamp, with 
easily operated thumb-wheel, features 
a gripping range of 0 to 4 in.; double- 


3825 


Universal” A 1362 M 


V jaws facing curved clamping jaw 
give secure five-point contact. *% New 
“Nivoc” clamp holder: permits simul- 
taneous horizontal and vertical adjust- 
ment.—Ealing Corp., Box 51, Stuy- 
vesant Sta., New York 9, N.Y. 


For more information circle 287 on inquiry card. 
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Indicating Micrometer 


New “Master 
“visible feel’ 
in 0.0001 in. 


Compar” providing 
has l-in. range, reads 
Indicating mechanism 


controls measuring pressure, eliminat- 


3748 


ing uncertainties due to differences in 
“feel” of individuals. Instrument 
serves also as a full set of GO and NO 
GO gages of l-in. range. Larger sizes 
(up to 4 in.) furnished with remov- 
able indicator.—George Scherr Co., 
Inc., 200 Lafayette St., New York 12, 
ee 

For more information circle 238 


Pneumatic Gage 


New “Plunjet Adjustable Airsnap 
Gage” connected to a flow type “Pre- 
cisionaire” provides up to ten times 


\a753 


amplification offered by dial indicator 
snap gages. Twelve models available, 
up to 12 in. in 1-in. increments. “Plun- 
jet” gaging cartridge is interchange- 
able.—The Sheffield Corp., Dayton 1, 
Ohio. 

Fori more inf st r role 289 . 
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Inside Micrometer 
New “No. 700 Inside Micrometer 
Caliper” combines convenience and 
quick-reading features of a microm- 





eter with vernier caliper-style jaws. 
Range 1.000 in. to 2.000 in. by thou- 
sandths.—The L. S. Starrett Co., 
Athol, Mass. 


For more 


e 290 or 


Interferometer 


New interferometer features optical 
arrangement which reproduces inter- 
ference images completely free from 
reflection and free from distortion ow- 
ing to specially corrected lenses in il- 


lumination and observation paths of 
ray. Surfaces up to 140 mm. can be 
tested for planeness; comparison of 
gage blocks to 0.05 micron accuracy; 
etc.—-Wm. J. Hacker & Co., Inc., 82 
Beaver St., New York 5, N. Y. 

For mroe information circle 291 on inquiry card. 
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Portable Comparator 


New portable length and width com- 
parator can be used to check measure- 
ments to 0.0001 in. on work in prog- 


y 
ress or on completed jobs; is readily 
adjustable to inspect one or several 
of measurements on a single part. Two 
standard sizes: 0-6 in. and 0-12 in.; 
larger sizes special.—Jerpbak-Bayless 
Co., Solon, Ohio. 
For more inforr 


e 292 o 


nation 


Optical Comparator 


New “Economy Size Duplex Type 
Universal Optical Comparator” has 
all of basic features required for tool- 

j 


room or production line inspection; 
can be used on a shop bench or stand 
in either vertical or horizontal posi- 
tion. Slide type insertion screen frame 
accommodates standard 8% x 11-in. 
overlay charts.—Portman Instrument 
Company, Inc., Town Dock Road, New 
ochelle, N. Y. 


e 293 on inquiry card 
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Production Bench Gage 


New ‘‘Model 
BG103”’’ is for 
rapid dimensional 
checking of parts. 
Hand lever quick- 
ly lowers hard- 
ened steel table to 
permit entrance 
of workpiece 
without raising 
indicator plunger. 
For handling 
parts requiring 
use of both hands, gage can be fitted 
with a foot pedal. Dial indicator regu- 
larly supplied has 0.125-in. range in 
0.0004-in. graduations. Others avail- 
able. Vertical capacity 1%, in.; table 
travel 0.3 in.—Chicago Dial Indicator 
Co., 180 N. Wacker Drive, Chicago, 
Ill. 
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Portable X-Ray Unit 


New “OX-175” portable industrial 
x-ray unit capable of producing a 360 
degree radiation sweep permits prod- 
ucts to be set up in a circle around its 
tube head to reduce radiographic op- 
eration time in some industries by as 
much as 97 percent. It can be placed 
inside a pipe or pressure vessel and 
used to take “inside out” x-ray views; 





When cars have a life expectancy 
of 1,000,000 miles... 


Electron diffraction can help solve problems in chemistry, physics and metallurgy. By diffracting a beam of 
electrons from a surface, you can identify the crystal structure of that surface. By using this technic for research 
into the structures of lubricants and metals, it’s quite likely that your car of the future will have fantastic longevity. 


chances are that research with electron 
diffraction will have helped make 


this come true 


@ The General Electric electron diffrac- 
tion instrument is versatile and easy to 
operate. The unit consists of vacuum sys- 
tem, electron gun, power supply and 
complete camera assembly — all the com- 
ponents required to produce both reflec- 
tion and transmission photographs from 
a wide variety of samples. 

Electron beam energy is continuously 
adjustable from 25 to 50 kv, for precise 
selection of operating voltage. Electron 
beam is focused on the photographic 
plate by a magnetic coil which provides 
the best focused beam for each experi- 
ment. You can examine specimens up to 
4 inches in diameter. Camera plate mag- 
azine holds up to 5 plates, so you can 
take as many as 5 exposures without 
breaking vacuum. 

Get further information from the G-E 
X-ray representative in your locale .. . or 
write X-Ray Department, General Elec- 
tric Company, Milwaukee 1, Wisconsin, 
for Pub. BL-24. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


> 


nquiry card. 


February 


1955 —Instruments & Automation 





NEW INSTRUMENTS 





can be operated at x-ray tube voltages 
from 45,000 to 175,000; features oper- 
ator convenience and automatic safe- 
guards.—General Electric Co., X-Ray 
Dept., 4855 Electric Ave., Milwaukee 
1, Wis. 


e 295 on inquiry ard. 
Gage Block Set 


New heavy-duty 84-block gage set, 
accurate to 4 microinches, contains 
fixtures which will assemble blocks for 
use as dividers, scribers, and height 


or snap gages, in addition to their 
normal gaging function— Webber 
Gage Co., 12899 Triskett Road, Cleve- 
land 11, Ohio. 


F more information circ 


e 296 on inquiry card. 


Measuring Machine 


New Length Measuring Machine, 
for external as well as internal meas- 
urements, reads by means of steel 


3747 


scale and extra-large vernier to 0.001 
in. and 0.02 mm.; can be used as “Mas- 
ter” or “Check” for large micrometers, 
gages, etc. Two models: 80-in. weigh- 
ing 300 lbs., and a 120-in. weighing 
400 lbs.—George Scherr Co., Inc., 200 
Lafayette St., New York 12, N. Y. 

r e 297 on inquiry card 


For more information circ 


Angle Comparator 


New Angle 
Comparator 
for comparing 
parallelism be- 
tween two sur- 
faces, square- 
ness and an- 
gles, enables 
rapid produc- 
tion-basis in- 
spection of fin- 
ished parts, 
many of which 
cannot be in- 
spected by oth- 
er methods. It 
operates en- 
: tirely on opti- 
cal principles: no pressure on piece 
being inspected, no dependence on op- 
erator “feel.”—The Perkin-Elmer 
Corp., Norwalk, Conn. 


For more information circle 298 on inquiry 
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MECHANICAL TESTING 





Refrigerated Rooms 


New type of refrigerated constant- 
temperature rooms feature rapid yet 
close control of conditioning medium, 











Fede 


permitting temperature control within 
1 C. deg.—Electric Hotpack Co., Inc., 
5065 Cottman Ave., Philadelphia 35, 
Pa. 

For more rcle 299 on inquiry card. 


Thermal Test Chamber 


New “Model D-102 High-and-Low 
Temperature Test Chamber” operates 
over a range of —100 F. to 300 F. with 


2 F. accuracy. An inner working vol- 
ume of 12 cu. ft. permits installation 
of large assemblies, and a group of 
3-in. access holes simplifies attachment 
of instrumentation and power leads, 
fuel and flow lines or vibration actu- 
ators. Thus, tests can be carried out 
during operation.—Mantec, Inc., 130 
Maryland St., El Segundo, Calif. 

F re inform e 300 on inquiry < 


ror more into aTION Cc 
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Fungus-humidity Chambers 


New “Series FH,” specially designed 
for small manufacturers, feature tem- 


— 


perature recorder, watertight stainless 
steel liner and specimen shelves, sealed 
viewing window and distilled water 
feed. Optional extras include program 
control.—Hieatt Engineering Co., P.O. 
Box 349, Burbank, Calif. 

F re informat e 301 on inquiry card. 


For r 


Gear Hardness Tester 


New “Univer- 

sal Quick-change 

Pitch Line Gear 

Testing Fixture,” 

designed for use 

on a Rockwell 

Superficial Hard- 

ness Tester with 

gooseneck type 

Brale, will ac- 

commodate gears 

of various sizes 

in lab or produc- 

tion operation. 

Hardness test cy- 

cle can be com- 

pleted in seconds. 

A safety device 

prevents injury 

to Brale should elevating screw be 

lowered too far.—American Chain & 
Cable Co. Inc., Bridgeport 2, Conn. 

e 302 on inquiry rd 


For more information circ 


Brinell Hardness Tester 


New “Color-glance 
Brinell Hardness 
Testing Machine” 
features three sig- 
nal lights: yellow in- 
dicates “too hard,” 
green “within 

” and red “too 


justable. Otherwise, 
new machine is sim- 
ilar to company’s 
“Models KDR-6” and 
“KDR-10.” For com- 
pletely automatic 
operation, circuits 
which operate lights 
can be used to actuate solenoids, etc., 
to classify parts.—Steel City Testing 
Machines, Inc., 8817 Lyndon Ave., De- 
troit 38, Mich. 


For more information circle 303 on inquiry card, 


Automatized Molecular 
Weight Apparatus 
New “Kellogg ZST” tester deter- 
mines molecular weight of thermo- 
plastic high polymers within a few 
minutes after a part has been pro- 
duced, by measuring time required to 





New Product Aunouncement 


D-C SIGNAL \ a Se PMALLOLOE 


THERMOCOUPLE-AIR CONVERTER 








Swartwout T3C Thermocouple- 
Air Converter uses no 
batteries, slide wires or 
motors. Also furnished in 
explosion-proof design so 
that final conversion to 
pneumatic output can be in 
hazardous area remote 

from amplifier. 
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All-electronic speed and accuracy with 
existing pneumatic controllers and recorders 


The Swartwout T3C Thermocouple- Air 
Converter is used with thermocouples or other low 
voltage d-c input equipment. A high-impedance, 
null-balance unit which does not draw current from 
the thermocouple, the T3C converts d-c millivolt 
input signals to a 3-15 psig output air signal in an 
accurate linear relationship between electrical 
input and air output. 





This means your existing air-operated components 
can benefit from the inherent infinite sensitivity and 
much higher rate-response control settings of the 

AIR Autronic System of all-electronic process control. 


OUTPUT A wide spectrum of standard temperature ranges 
from a low of —50°C to a maximum of 3000°F is 
available. Range is quickly and easily altered by 
interchangeable range cards for fixed temperature 
or voltage input ranges, or by continuously ad- 
justable range cards. As-7m 


“WCeOnie: _ CONTROL SYSTEM 


THE SWARTWOUT COMPANY e 18511 EUCLID AVENUE e CLEVELAND 12, OHIO 


ot 
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break a standard notched strip of 
heated polymer weighted with a small 
static load. In operation, notched sam- 
ples are inserted in furnace; timers 
and pilot lights start automatically; 
when samples break, dropping weights 
fall into cups below respective furnace 
openings and cut off pilot lights and 
recorders. Developed by The M. W. 
Kellogg Co., commercially available 
from F.. J. Mullowney Co., 160 Passaic 
St., Trenton, N. J. 
Siete, BE ae a 304 
Hardness-tester Adapter 

New “Bench Adapter” for maker’s 


portable metal hardness testers mini- 
mize test time and prevent operator 





-— 
e 











fatigue. Standard anvil accepts most 
workpieces; custom anvils to order for 
special sizes.—Newage International, 
Inc., 235 E. 42nd St., New York 17, 
Wek x 

ation circle 305 


Rotary Accelerator 


New “Model T-16-A” rotary accel- 
erator, designed to apply approx. 100 
G to test objects, controls test condi- 
tions on components weighing up to 
500 Ib. and as large as 5 cu. ft. Accu- 
rate transmission of signal voltages 


3880 - 


is obtained by use of 60 coin-silver- 
faced slip rings. Rotating 16-ft. test 
arm, installed in an 18-ft. diam. pit 
supplied by user, can be designed to 
fit individual applications. Option: op- 
tical system for observing test objects 
as if they were stationary.—Schaevitz 
Machine Works, Camden 1, N. J. 

For more information circle 306 on inquiry 
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Torque Gage 


New torque tool 

measures from 0 

to 170 gram- 

inches; is said to 

be “ideal for deli- 

cate work on in- 

struments.” 

Length 7 in.; 

easy-to-read dial 

measures either 

left or right 

torque; inter- 

changeable screw- 

driver or wrench 

bits.—A pco Moss- 

berg Co. 203 Lamb St., Attleboro, 
Mass. 

For more information circle 307 on inquiry card 


Blade-balance Tester 


New “Model 9730 Moment Compara- 
tor” determines deviations of moment 
weights of individual blades for jet 


engine rotors, on a radius identical 
with that of tinal disc assembly (said 
to be “the only radius measurement 
that will give accurate classification’’). 
Simultaneously, it measures tangential 


deviations from specified center of 
gravity —Micro-Poise Engineering 
and Sales Co., 14851 Grand River 
Ave., Detroit 27, Mich. 

For more information circle 308 


Tester 


New improved 

‘*‘Baldwin- 

Hunter” spring 

tester with double 

its former capac- 

ity has new 

worm-gear-drive 

head which pro- 

vides for obtain- 

ing load-deflec- 

tion curves read- 

ily for both com- 

pression springs, 

as shown, or for 

extension 

springs, by plac- 

ing adjustable 

head below 

weighing head on 

a 27-in. high stain- 

3807 less steel column. 
Springs may be loaded up to 10 lbs. 
—Baldwin-Lima-Hamilton Corp., 
Philadelphia 42, Pa. 


309 on 


X-ray Tube 

New “FE 150” fine-focus field- 
emission type X-ray tube, specially 
suited for high-speed radiography, 
features fine focal spot size at anode 
potential 50kv.-150kv. at 0.2 usec.— 
Resitron Laboratories, Inc., 2908 Ne- 
braska Ave., Santa Monica, Calif. 


For more information circle 310 on inquiry 
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Insulation Testers 


’ 


Two new models of “Megger”’ insu- 
lation testers are available in rectifier- 
operated units: one having a range 
up to 100,000 megohms at 5000 v.de. 


with 1000-v. and 2500-v. intermediate 
ranges, and one having a range up to 
200,000 megohms at 10,000 v. with no 
intermediate voltage ranges.—James 
G. Biddle Co., 1316 Arch St., Phila- 
delphia 7, Pa. 

For more information circle 311 


Tester 


New “Hipot” tester and fault in- 
dicator is for continuous production 
testing of insulating materials, tapes, 
insulated wire, coated foils etc. Dual 
power supplies, one up to 20,000 v., 
with dual electrodes, dual detectors, 
magnetic recorders. In addition to 


Insulation 


Vol. 28 


counting faults, dual provision for op- 
erating solenoids, etc. Extremely high 
detector sensitivity (10 microamps) 
permits non-destructive testing and 
use of simple high-resistance elec- 
trodes.—Peschel Electronics, Inc., 13 
Garden St., New Rochelle, N. Y. 

For more informat 312 on inquiry ca 


Germanium Diode Tester 


New “Model 110A” provides five 
preset tests and additional variable 
test; push button current scales; vari- 
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able voltages available on all scales.— 
Empire State Labs., Inc., 2608 Mer- 
rick Rd, Bellmore, N. Y. 


For more information circle 3913 on inauir 


Resistance Comparator 


New Resistance Comparator plugs 
directly into a 115- or 230-volt light- 
ing circuit; requires no adjustments; 
is constructed for constant use by un- 
skilled workmen. Indication with zero 
oscillation: no hunting. Readable to 
0.01 percent accuracy interpreted into 

















PRESSURE, TEMPERATURE 
AND LIQUID LEVEL CONTRCLLERS 


Leslie Controllers consist of a single or double seated 
diaphragm control valve operated by a Control Pilot. The 
latter is an air, water or oil actuated device that produces 
a variable loading pressure to the valve diaphragm in 
response to a pressure, temperature or level change in the 
controlled medium. Controllers are used for any one or any 
combination of the following conditions: 

%& When an exactly controlled level, pressure or tempera- 

ture is required. 
%& When power is needed to assure automatic valve open- 


LESLIE 
CONTROL PILOTS 






Simple mechanical device employ- 
ing constant supply of clean air, gas, 
water or light oil at 20-22 psi to 
produce a variable output or load- 
ing pressure of 0-20 psi in response 
to a level, pressure or temperature e 
change applied to operate a control 7 
valve or power cylinder controlling 


fluid flow. 










Control Pilot 


SEN : N 530% 
Type PD END FOR BULLETIN 5303 


or Cae 







LESLIE 
DIAPHRAGM CONTROL VALVES 
(Double Seated) 













Flow-line contoured body for high 
capacity, low pressure drop. Stand- 
ard ISA face to face dimension in 
cast iron, cast bronze and cast alloy 
steels. Renewable, _ self-aligning 
guides. 144-10”. To primary service 
rating of 600 psi—950° F. flanged, 
ring joint and welding ends. 












BEND FOR BULLETIN 5305 


LESLIE 


SINCE 1900 
LESLIE CO., 






Diaphragm Control Valve 
Double Seated Class DV 








253 


GRAN 


F 


T AVENUE 
er re information circle 55 


mo 

















' gas. Tight shut-off. Operated auto- 


/ sure supplied from a Control Pilot 

» or from a loading device such as 
-. LESLIE Air Loading panel. Avail- 
, able in unbalanced or fully balanced 
© types, 44-10” in cast bronze, cast 


CONTROLLERS 


“STILL FAR AHEAD IN QUALITY AND PERFORMANCE” 





ing after prolonged, tight shut-off. 
%& When power is needed to operate single-seated valves 
under high pressure drop. 


% When the available fluid pressure differential doesn’t 
supply enough power for self-operation. 







x When extreme pressure reductions are necessary (i.e. 
600 reduced to 10 psi, 900 to 2 psi, 2150 to 5 psi); all 
can be handled in one step. 

% When fluid contamination requires the simplest type 
regulating valve for dependable operation. 

% When operation from either a nearby or remote control 
station is desired. 















LESLIE 
FLOATLESS LEVEL CONTROL 



















Provides accurate control of liquid 
level (plus 1” water 
column). Eliminates problems 
caused by linkages, 
torque tubes, floats and stuffing 
provides 
control 
even under difficult conditions. Cone 
sists of Level Control Pilot and 
diaphragm control valve. 


or minus 






troublesome 













boxes. Simple design 





steady, positive, precise 









SEND FOR BULLETINS 
5303, 5304, 5305 






Floatless Level Control 
Type UA 


Tce a 







| 
LESLIE 
DIAPHRAGM CONTROL VALVES 
(Single Seated) 
















Control flow of steam, liquid, air or 


matically by air, water or oil pres- 





iron and cast alloy steels. Primary 
service ratings to 2500 psi, 1000° F. 











SEND FOR BULLETIN 5304 







Diaphragm Control Valve 
Single Seated Class DL-1 





LYNDHURST, NEW JERSEY 
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percentage of difference in resistors 
compared. Available in three ranges: 
10-1000 ohms, 1-100 ohms and 1-50 
ohms.—R. L. Fearn, 375 S. Main St., 
Homer City, Penna. 

r more information circle 314 


Insulation Tester 


New “Model-22 Electronic Megom- 
eter” is a calibrated high-resistance 


sé 


ELECTRICAL 


ohmmeter with a 500-v.de. constant 
voltage source. Indicating microam- 
meter is protected against shorts but 
still provides calibrated indication of 
insulation or other resistance as high 
as 200 megohms.—Electronic Engi- 
neering & Service Co., Inc., 104 West 
Jefferson St., Falls Church, Va. 

For more information circle 315 on inquir 


Turns Measuring Set 


New Turns Measuring Set virtually 
eliminates rejects due to wrong count 


36% 


in coil winding; requires no special 
knowledge. Range 1 to 1999 turns; 
minimum coil diameter 0.35 in.; sensi- 
tivity 4 turns off scale—ZIJnfra Elec- 
tronic Corp., 553 Eagle Rock Ave., 
Roseland, N. J. 


e information circle 316 on inquiry card, 
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Expanded-secale Voltmeter 


New “Expand- 

ed Scale Panel 

Voltmeter” pro- 

vides a-c. voltage 

readings accurate 

to 0.5 percent 

over frequency 

range of 50 to 

2000 cps. Use of 

3709 a thermal bridge 

permits normal voltage to be as low as 

6.25 v. with a span of plus and minus 

0.25 v. or as high as 230 v. with a 

span of plus and minus 30 v.—Arga 

Div., Beckman Instruments, Inc.. 
South Pasadena, Calif. 

r more inf cle 317 o1 


Wide-range Voltmeters 


New “Elec- 

tronic DC Mil- 

livolt Meters” 

are said to 

cover voltage 

range of 100 

microvolts to 1 

kv. at 6 meg- 

ohms input im- 

pedance on low 

ranges and 60 

megohms on 

all ranges 

above 1 v. full- 

scale. They 

contain an accurately tuned 120-cps. 

d-c. modulator driven from highly 

stable 60-cps. RC-tuned oscillator; are 

available also as highly stable d-c. 

amplifiers with gain of 1500 and d-c. 

drift of less than 50 uv.; operate at 

power supply frequencies of 40 to 500 

eps.—Millivac Instrument Corp., 444 
Second St., Schenectady 6, N. Y. 

Cor rn e forn n rcle 318 on inquiry eard 
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Miniature Electrical 
Indicating Instruments 


New “Model 163” 
1%-in. ruggedized 
miniature instru- 
ments meet MIL- 
M-10304 (Sig. C.) 
and Salt Sprav 
spec. QQ-M-151A; 
are available in 
ranges of 0-100 

microamps d-c., 0-1 ma. d.c. and 0-10 
mv. d.c.; are designed for a dielectric 
strength of 1500 volts rms. Lance type 
pointer and three cardinal points of 
scale are self-luminous. Accuracy 3 
percent of full scale deflection.—In- 
ternational Instruments, Inc., New 
Haven, Conn. 


Multi-range Indicating 
Instrument 


New “555 Multimeter” is metal- 
cased, provides 43 unduplicated ranges 
with accuracies of 2 percent d.c., 3 
percent a.c. Among features: only two 
jacks, thereby preventing mistakes 
and damage and some incorrect read- 


ry. 
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ings; 4%-in. four-color seales corre- 
spond to color coding of function 
switch; ranges established in 3-to-1 
steps.—Phaostron Co., 151 Pasadena 
Ave., South Pasadena, Calif. 

F more information circle 320 on inquir 


Digital Potentiometer 


New “Model 519 Digital Voltmeter” 
is a self-balancing digital potentiom- 
eter for measuring direct voltages 
from 0.001 to 999.99; has a Weston 
Standard Cell reference; makes an 





average of 75 readings per minute, 
with automatic indication of polarity 
and decimal position. Input resistance 
is in order of 1000 megohms on low 
range (up to 99.999 volts) and il 
megohms on high range (100.00 to 
999.99 volts). Accessories are avail- 
able for transmitting to remote read- 
outs, as well as for printing, typing 
or punching permanent records. In- 
strument weighs 49 lbs.; operates on 
115 v.aec.—Non-Linear Systems, Inc., 
Bow 728, Del Mar, Calif. 

F informati le 321 on inquiry card. 


For more in nation circ 


Digital Voltohmmeter 
New “Digital Voltmeter” has a re- 
volving three-digit counter for di- 
rect reading of voltage, current or re- 





sistance; also an illuminated auto- 
matic decimal point and polarity sign. 
Ranges: 1 mv. to 1,009 v.; 0.001 meg- 
ohm to 10 megohms. Size: 8% x 11 x 
74% in.—Hycon Mfg. Co., 2961 East 
Colorado St., Pasadena 8, Calif. 

For more information circle 222 on 


Digital Indicators 


New digital readouts are available 
with one to six windows, each 1% in. 
wide by 2 in. high with 1-in. numbers. 
Edge-lighted engraved Lucite plates 
are mounted in aluminum frame with 
miniature bulbs at top or bottom, each 
numeral associated with a single (re- 
movable) bulb. Choice of 6, 14, or 28- 
(Seas Boke 
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IDENTICAL AMPLIFIERS IN NEW PRECISION 
CATHODE-RAY OSCILLOGRAPH 





THE DU MONT TYPE 340 





M Identical, sensitive X- and Y-amplifiers 
@ Amplifier response dc to 100 kc 

@ All potentials regulated for stability 

@ Hard-tube linear sweeps with beam gate 


M@ Mono-accelerator cathode-ray tube 


for distortionless presentation 








Yes, and also precision, simple operation, 
ruggedness, reliability, ease of maintenance all 
characterize the new Du Mont Type 340 which 
can well take its place as the oscillograph for 
those who require the best for their important 
studies. 


Identical amplifiers, unexcelled in other com- 
mercial instruments, make the Type 340 a 
powerful tool for measuring electrical phase or 
mechanical resonance. Controls can be adjusted 
for less than 1° relative phase shift between 


by Du Mont typified by: 


Type 336 CRO 
Type 329 CRO 
Type 327 CRO 
Type 324 CRO 
Type 330 
Type 300 





TECHNICAL SALES DEPARTMENT 
py SS a ee), ee ee -fe) 7 ge) 1] a), [om 
760 BLOOMFIELD AVE., CLIFTON, N. J. 





For more information circle 56 on 








amplifiers below 100 kc. Distortion in ampli- 
fiers and sweeps is negligible. D-C stability sets 
new standards. Shifts in level are scarcely 
observable, even over long periods of operation. 
The Type 340 truly fits the needs of the 
discriminating engineer and scientist. 


For further information on the Type 340 
write to: Technical Sales: Department, Allen 
B. Du Mont Laboratories, Inc., 760 Bloomfieid 
Avenue, Clifton, New Jersey. 


dc to more than 20 mc, high brightness 
de to 10 me, high voltage 

de to 5 me, precision calibration 
microvolt sensitivity, de to 300 kc 
universal electronic switch: de to 15 mc 
precision time calibrator 


And now the Type 340 with identical amplifiers, de to 100 kc — PRICE $335.00 


oU Monr 
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In less than a year you have seen a complete new line of precision instruments 
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volt lamps. Letters, etc., on special 
order.—Electro Instruments, Box S, 
Old San Diego Station, San Diego 10, 
Calif. 
For mor nation circle 323 on 


nquiry card 


Instrument Calibrator 


New combination voltmeter and am- 
meter calibrator is for use in labora- 
tories and on production lines as a 


2. 





e 





secondary standard. Stability 0.01 per- 


cent; accuracy 0.05 percent.—Kay 
Lab, 1090 Morena Blvd., San Diego 
10, Calif. 
n circle 324 on inquiry card 
Dual-beam Scope 
New specialized dual-beam oscil- 


loscope for research is particularly 
useful in study of long-time phenom- 
ena using sweeps up ? 10 see. (200 
sec. on special order). Using variable 
delay trigger, a slowly-moving signal 
displayed on Sweep 1 can have small 
detail occurring at mid-sweep dis- 
played on Sweep 2 on a much faster 
time scale. Amplifier frequency re- 
sponse is flat from d.c. to 100 ke. at 
1 volt per inch. Photo recording (sin- 
gle-frame or moving film or paper) 
is aided by 4000-v. accelerating volt- 
age, sharp focus, and axis shift which, 
either locally or remotely, changes 
mode of operation from viewing to re- 
cording by stopping sweeps and trans- 
ferring signals from Y to X axis. Sev- 


eral other features available on spe- 
cial order.—American Electronic Lab- 
oratories, Inc., 641 Arch St., Phila- 


de lphia 6, Pa. 
f t 325 nquiry card 


Megohmmeter 


New “Type 1620,” for measuring 


leakage resistance of insulating ma- 
components, 


terials, cables, motors, 





ete., has d-c. test potential variable 
from 50 to 1000 v.; reads resistances 
from 0.1 megohm to 4,000,000 meg- 
ohms in 6 overlapping ranges.—F reed 
gg dt a Co., Inc., 1715 Weirfield 
., Brooklyn 27, 'N. Y. 
more information e 326 on inquiry card 
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Signal Generator-’scope 


New improved design of ‘Model 705 
Wobbulator” is said to incorporate 
“several features never found before 
in equipment of this type.” It com- 
bines a swept-frequency signal gen- 
erator with an oscilloscope. Frequency 





3616 
range 2.0 to 1000 Mc.; continuous 
single-knob tuning with calibrated 
dial; amplitute variation less than 


0.01 db/Mc.—Canoga Corp., 5955 Se- 
pulveda Blvd., Van Nuys, Calif. 
For more informat e 327 on inauiry cara 


C-r. Oscilloscope 


New “Model 320 Wideband Oscil- 
loscope” utilizes identical horizontal 
and vertical amplifiers which allow 
phase shift indication for frequencies 
up to 5 Me. High deflection sensitivity 








(35 mv. rms per inch) from 10 cps. to 
5 Me. on both amplifiers, is another 
feature. Instrument is particularly 
designed for color TV measurements. 
—C — —_ Inc., Box 233, Hicks- 
ville, : rs 


For nformation circle 


328 on inquiry card 


Combination Wattmeter 


New “Matchmaster” combines all 
functions of a dummy load, r-f. watt- 
meter, and SWR bridge. Maximum SWR 
is 1 to 1.2 over range of 300 ke. to 30 





Mc. Two types: “Model 650” for 52- 
ohm line, and “Model 651” for 73-ohm 
line.—Barker & Williamson, Inc., 237 
Fairfield Ave., Upper Darby, Pa. 

rmation circle 329 on inquiry card 
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CRO Calibrator 


New ‘‘Model 
402 Square Wave 
Voltage Calibra- 
tor” permits cali- 
bration of ’scope 
so that voltage 
may be read di- 
rectly from face 
of tube. It gen- 
erates a square 
wave with a con- 
stant frequency 
of 1 ke. and an 
amplitude which 
can be continu- 
ously varied from 
0 to 50 volts: ap- 
pears as two parallel horizontal lines 
and distance between them is equal to 
desired Div., Beck- 
man Instruments, Inc., P. O. Box 296, 
Station A, Richmond, Calif. 
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Pulse Oscillator 
New “Model 3410A” provides vari- 
able repetition rate from 30 cps. to 3 
Me. in five decade ranges. Both posi- 





tive and negative pulses are constant 
width (0.1 usec.) with variable ampli- 


tude (max. 30. v.).—Electro-Pulse 
Inc., 11811 Major St., Culver City, 
Calif. 

For more information rcle 331 on inauir hae 
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Ratio Transformers 


Two new ver 
sions of “Standard 
Ratio Transform- 
er” (a-c. voltage 
divider) permit 
rapid selection of 
accurate voltage 
ratios by means of 
rotary switches; 
feature continuous 
resolution, readout 
of better than six 
significant figures. 
All switch position 
digits displayed 
through dust-proof 
windows. “PT-4” 
has a frequency 
range of 30 to 1000 
eps.; “PT-5” (illus- 
to 10,000 cps.—Gertsch 
Products, Inc., 11846 Mississippi Ave., 
Los Angeles 25, Calif. 

For more information circle 332 on inauir wd 
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Decade Resistors 
New series of three decade resistors 
provides a source of resistance stand- 
ards for substitution or test purposes: 
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When you list these requirements for a relay: 





Class $ Relays are also available PLUG 
MOUNTED...to give these additional 
advantages: 


minimized inventory 


Manvfacturers of process control equipment 
have standardized on .plug-in relays. In 
that way a manufacturer can interchange 
the same basic relay in many of its models. 


fast, simplified 
inspection and maintenance 


Manufacturers of remote control assemblies 
specify ‘‘plug-in'’ relays; whole banks of 
relays can be removed in seconds. 


adaptability 
fo hard-to-get-at locations 


Manvfacturers of machine tools with space 
problems use “‘plug-in" relays. Less clear- 
ance space is required for installation or 
removal of relay. 








you've specified 


the Automatic Electric Class S Relay ! 





For years the Class S Relay has been meeting conditions like these, and others 
just as exacting . . . distinguishing itself for dependability . . . amazing users 
again and again with its stamina. 

It’s used in aircraft to adjust propeller pitch and synchronize engines, to 
operate landing flaps and landing gear, to provide automatic pilot equipment 
with snap and accuracy. It’s used in guided missiles. In radio and TV, it is 
employed to select channels, to repeat pulses. It has hundreds of applications 
in manufacturing process control, computers, telemetering, automation. 

The Class S Relay probably has a space-saving, weight-saving, money-saving 
application somewhere in your products. We’ll be glad to send you complete 
facts and figures on this and the many other Automatic Electric relays. Ask 
for Circulars 1702 and 1803. E 

Write: Automatic Electric Sales Corporation, 1033 West Van Buren Street, 
Chicago 7, Illinois. In Canada: Automatic Electric Sales (Canada) Ltd., 
Toronto. Offices in principal cities. 


RELAYS SWITCHES 


PRODUCTS OF THE INDUSTRIAL DEPARTMENT OF 


AUTOMATIC ~~ ELECTRIL 


CHICAGO 


For more information circle 57 on inquiry card. 
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each unit has two direct-reading panel 
switch scales in series, permitting 110 
different resistance values. “RDA” 
resistance range 1 to 110 ohms in 
steps of one ohm; “RDB” 100 to 11,000 
ohms in 100 ohms; “RDC” 10,000 to 
1,010,000 ohms in 10,000 ohms.—Cor- 
nell-Dubilier Electric Corp., South 
Plainfield, N. J. 


For more ir n circle 333 on inquiry 


Peak-power Unit 


New “Model 100X Microwave Peak- 
power Meter,” used with an external 
synchroscope and standard wattmeter 
bridge, provides direct-reading meas- 


urements of peak power in X-band 
transmission systems, at any level up 
to megawatt region.—Cubic Corp., 
2841 Canon St., San Diego 6, Calif. 


For more information circle 334 on inquiry card. 


Decade Voltage Dividers 


New laboratory-type decade voltage 
dividers use Kelvin-Varley circuit. 
Types offered have total resistances of 


100, 1000, 10,000 and 100,000 ohms 
with up to six dials. Illustrated: 10,- 
000-ohm “Model 8350” whose four 
dials permit 10,000 definite increments 
of input voltage at output terminals.— 
Shallcross Mfg. Co., Collingdale, Pa 

circle 335 on inquiry card. 
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Tubeless Power Supply 


New “Model 30 High Current Power 
Supply” takes input voltage 105-125 
v.ac.; output »-30 v.de. or 0-130 v.ac.; 


maximum load current 1.5 amps, 30 
va. capacity.—Electronic Research As- 
sociates, Inc., 715 Main St., North 
Caldwell, N. J. 


For mor e 336 on inauiry 


D-c. Power Supply 


New “Model 2” is a cost-saving sub- 
chassis mounting type, 200 to 325 
v.de. closely regulated adjustable out- 





— 


See eeeee. 


put, load current 0 to 100 ma.; also 
delivers 6.3 v.ac. at 3 amps.—Associ- 
ated Specialties Co., 1751 Main St., 
Orefield, Penna. 


For more information circle 337 on inquiry card, 


Regulated Power Supply 


New “Model 702” delivers output 
voltages from 0 to 400 continuously 
variable, with currents up to 200 ma. 
Regulation 0.5 percent with hum levels 
less than 20 mv. Variable negative out- 
put of 0 to 150 v. is also provided for 
bias, as well as 6.3 v.ac. at 8 amps.— 
Shasta Div., Beckman Instruments, 
Inc., P. O. Box 296, Station A, Rich- 
mond, Calif. 
For more information circle 338 on inquiry card. 


Variable-frequency Supply 


New “Model VFS-250 Variable Fre- 
quency Power Supply” is a source of 
45- to 2000-cps. a.c. with available out- 


377¢ 
put up to 300 va. Three main cate- 
gories of use: (1) testing systems and 
equipment; (2) powering choppers, 
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vibrators, etc.; (3) controlling syn- 
chronous motors and processing equip- 
ment.—Vectron, Inc., 386 Main St., 
Waltham 54, Mass. 
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100-amp. Supply 


New “Model No. MR2430-100X”’ is 
a light-weight (250 lbs.) magnetic- 
amplifier-regulated (1 percent) 28- 
v.de. (24-30-v.) 100-amp. power sup- 
ply. It contains no moving parts other 
than cooling fan. Dimensions 25 in. 
long x 15 in. x 15 in.; response time 
0.2 sec.—Perkin Engineering Corp., 
345 Kansas St., El Segundo, Calif. 
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Power Rectifiers 


New “Stavolt” units are regulated 
to 1 percent by a unique magnetic 


amplifier control. Ten standard 28- 
v.de. models with capacities up to 1000 
amps. in mobile or stationary types 
are available-—McColpin-Christie 
Corp., 3410 W. 67th St., Los Angeles 
43, Calif. 
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20-amp. Rectifier 


New “Model 1020 F” low-cost bench 
selenium full-wave rectifier, with con- 
tinuously-variable output control from 
zero to full rated power, operates on 
input of 110-120 v.ac.; rated output 
20 amps. 0-10 v.de. with less than 5 
percent ripple; is designed for extra 
heavy-duty 24-hour operation, 20 per- 
cent overload for 2-hour periods. 
Comes complete with 2-percent ac- 
curacy voltmeter and ammeter, pilot 
light, starting switch, and fuse over- 
load controls. Immediate delivery from 
stock.—Rapid Electric Co., 2881 Mid- 
dletown Rd., Bronx 61, N. Y. 


For more information circle 342 on inquiry card. 


AMPLIFIERS 





Magnetic Amplifiers 


New magnetic servo amplifiers are 
designed for operation at high tem- 
peratures; no rectifiers used. Output 
power ratings 3 to 40 watts at 400 
cps. delivering voltages of 0-26, 0-38, 
0-115, and 0-220. Also 60-cps. ampli- 
fiers in similar power ratings. Output 
wave form of these models is sinoidal 
and phase-reversing according to in- 
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Nowhere else will you 
find an exhibition specialising in 
instruments and instrumentation, 


of the size and scope of 
THE BRITISH INSTRUMENT INDUSTRIES EXHIBITION 





Every field of instrumentation in Power Supply, Industry, Medicine, 
Research and Education is covered. You will be able to see all 
classes of temperature pressure and flow controllers for industrial 
use, electrical measurement and control, complete equipment for sea 
and air navigation and land surveying, scientific instruments and 
equipment for all laboratories, electronic instruments for all applica- 
tions and precision equipment in such diverse fields as metrology, 
photography and engineering design. 

The full scope of the products of the British Instrument Industry 
will be revealed at this exhibition—conveniently displayed all on one 
floor! Evidence has shown that production can be considerably 
increased and quality greatly improved by the use of appropriate 
instrumentation and control. Industrialists will find a visit to the 


og «8 : OLYMPIA, 
exhibition extremely rewarding. ae 







Make your reservations now 

During the last few days of this exhibition, rrrx 
—the 10th International Printing Machinery and 
Allied Trades’ Exhibition will be opening at nearby 
Hotel accommodation will be in great 
demand. Book yours now. If you require any 


assistance, or an official catalogue of the British 


F. W. BRIDGES & SONS LTD., Grand Buildings, Trafalgar Sq., London, W.C.2 


Phone: WHITEHALL 0568 Telegrams & Cables: SEGDIRB, RAND, LONDON. 


Instrument Industries Exhibition when published, 
write to the Organisers. 
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“PIG-TAILORING”’ 





R “a 


. Lan, ae 
. . . . @ revolutionary new aaa aon 
mechanical process for higher Mtr, iP — 


production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and 
MINIATURIZED ASSEMBLIES. 


“PIG-TAILOR” *.., 








vise 
Ry py 





“SPIN-PIN” ... 








The "PIG-TAILOR" plus "SPIN-PIN" — Accurately Measures, Cuts, Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 





@@ee @ @ shapes — 3 minute set-up — No accessories — Foot operated — | hour 
training time. 
PIG-TAILORING provides: PIG-TAILORING eliminates: 

1. Uniform component position. 6. Individual cut and bend lengths. 1. Diagonal cutters. 6. Broken leads. 
2. Uniform marking exposure. 7. Better time/rate analysis. 2. long-nose pliers. 7. Short circuits from clippings. 
3. Miniaturization spacing control. 8. Closer cost control. 3. Operator judgment. 8. 65% chassis handling. 
4. "S" leads for terminals, 9. Invaluable labor saving. 4. 90% operator training time. 9. Excessive lead tautness. 
5. "U™ leads for printed circuits. 10. Immediate cost recovery. 5. Broken components. 10. Haphazard assembly methods. 











* PATENT PENDING 







BRUNO-NEW YORK INDUSTRIES CORPORATION 


DESIGNERS AND MANUFACTURERS OF ELECTRONIC 
460 WEST 34th STREET * 


Write for illustrated, descriptive text on “‘PIG-TAILORING” to Dept. 1A3-P 
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NEW YORK 
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Excess 
Pressure 


The safety of your pressurized 
equipment and your personnel de- 
pends upon the precision and accur- 
acy of your rupture discs. Baker’s 
long experience in the handling and 
fabrication of metals to minute tol- 
erances is your best assurance of a 
product that will perform to specifi- 
Baker rupture discs are 
available in base metals, and in 
corrosion-resistant precious metals. 
They are made to your order for 
pressures up to thousands of pounds. 


cations. 


Send for the free book- 
t, ‘Baker Rupture 
Discs.” Information 
and data to help you 
select the type of 
dise that will give 
you absolute 
protection. 


PRECIOUS 
METALS 





113 ASTOR STREET, NEWARK 5, N. J. 
NEW YORK e CHICAGO 
SAN FRANCISCO e LOS ANGELES 
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put. Input signal may be ac. or de. 
Magnetic Research Corp., 200 Cen- 

ter St., El Segundo, Calif. 
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nine wemmenenical Amplifier 


New “Series 

10” electrome- 

chanical amplifier 

for servomotor 

applications per- 

mits a relatively 

small amount of 

power, 50 to 100 

milliwatts, to con- 

trol a relatively 

large motor; fea- 

tures proportion- 

al control of out- 

put shaft (which 

will rotate clockwise or counterclock- 
wise as desired) ; combines planetary 

| gearing and stationary dry magnetic 
| clutches. Rating 5 lb.-in. torque at 


60 rpm.; available for most standard 
line frequencies and voltages as well 
as various gear ratios.—Electomic De- 
signs, Greenwich, Conn. 

For more information circle 343 on inquiry 


Servo Amplifier 


New “Type VA-4-A-60,” for 400- 
cps. operation, features sensitivity 
and power output said to be available 
before only in much larger designs. 
Maximum dimensions 4 x 2% x 1% 
in.; weight 6.6 oz. Unit delivers 4 
watts into control phase of a servo- 
motor on an input of 20 mv. Capacitors 
inside housing balance off reactive 
component of motor load. Gain may 
be varied externally. Complete am- 
plifier is capsulated in epoxy against 
moisture, vibration, etc.; is capable of 
continuous operation at 85 C. ambient 
temperature and will withstand 125 
C.—Clifton Precision Products Co., 
Marple at Broadway, Clifton Heights, 
Penna. 

e 344 on inqui 


mation circ ry card 


ELECTRICAL AND ELECTRONIC COMPONENTS 





Permalloy Powder Cores 


New molybde- 
num- are malloy 
powder cores 
(made under 
Western Electric 
license) are im- 
mediately avail- 
able in wide range 
of sizes; are suit- 
able for use as fil- 

ters in communi- 
cations circuits. High Q applications, 
such as filters at frequencies up to 
1000 Me. are among uses.—Magnetics, 
Inc., Butler, Pa. 
For more informat 
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High-temperature Rectifier 


New type of selenium rectifier will 
operate in ambient temperatures up to 
100 C., (212 F.) without derating and 
to 150 C. (302 F.) with a moderate 
amount of derating; is available in 
all standard cell sizes and circuit ar- 
rangements.—Fansteel Metallurgical 
eins North a Til. 

For nf r rcle 346 on 


Adjustable-inductance 
Ferrite Cores 


New ferrite pot core assemblies fea- 
ture unique simple method for ad- 
| justing coils to exact inductance 
values: slots into which to slide in- 


ductance trimming strips consisting 
of Ferroxcube powder bonded to a 
plastic strip so that ferrite powder 
on tape gradually increases in thick- 
ness as strip is pulled through air gap, 
thus decreasing effective gap length. 
—Ferroxcube Corp. of America, 43 
Bast er St., er N.Y: 

, » 347 on -— 
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Junction Transistors 


Four new p-n-p junction transistors 
are announced: “0C70” has a ground- 
ed emitter current gain of 20 to 40, 
“0C71” of 30 to 75; both have average 
noise figures of 10 db and are excel- 
lent for low-level audio applications 
dissipating 6 milliwatts at 45 C.; are 
“all-glass” with true fusion seals. 
“O80C” and “081C” are metal-cased 
and have standard JETEC base and 
dimensions; metal casing allows a 
higher collector voltage and a dissipa- 
tion of 50 mw. at 45 C.; electrical 
characteristics otherwise same as for 
“0OC70” and “0C71” respectively.— 
Amperex Electronic C a. 230 Duffy 
Ave., Hicksville, L.I., . 


F nfor st 
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Toroidal Inductors 


New toroidal inductors have a 
standard tolerance of 1 percent, fre- 
quency ranges up to 200 ke. and in- 
ductance values up to 50 Hy.; avail- 
able in stabilized and non-stabilized 
types, standard and subminiature 
sizes; cased or uncased.—F reed Trans- 
former Co., Inc., 1715 Weirfield St., 
Brooklyn 27, N. Y 


more information 


rcle 349 on 


Miniature Delay Lines 
New miniature delay lines meet need 
of compact delay lines with high im- 


pedance, low attenuation, and essen- 
tially linear phase characteristics for 
*seopes, pulse amplifiers, etc.; are less 
than 6% in. long, weigh less than 6 
oz.—Advance Electronics Co., Inc., 451 
stighiond ave, Passaic, N. J. 


nation circle 350 on inquiry card. 
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Delay Lines 
Three new series of military-type 
delay lines are said to be characterized 
by superior performance, ability to 
withstand difficult environmental con- 


adadind 
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ditions, and excellent thermal coeffi- 
cients of delay. In each of three new 
series, a wide range of characteristic 
impedances and delay times is offered. 
*%New items in “Subminiature 
(A1557) Series” of delay lines in 
range from 2.5 to 0.1 usec.; also a 3.0 
usec. line.—Jacobs Instrument Co., 
Bethesda 14, Md. 

For more information circle 351 


Tapped Delay Lines 
New tapped delay lines are offered 
in 46 different combinations of delay 


times and characteristic impedances; 
are of military type, designed to with- 
stand extremely difficult environmen- 
tal conditions. Each line is tapped at 
10 equally-spaced points.—Jacobs In- 
strument Co., Bethesda 14, Md. 

F more information rcle 352 on inauir 


Pulse Stretcher 
New “GPEN-3K-5 Pulse Expanding 
Network” will generate, in a simple 
circuit, a 5-usec. pulse with input pulse 
widths from 0.05 to 2 usec. Output 


amplitude can be made to follow input 
amplitude variations, or may be made 
to change in proportion to input pulse 
duration. Impedance is 3000 ohms.— 
The Gudeman Co. of California, Inc., 
9200 Exposition Blvd., Los Angeles 
34, Calif. 
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Long-life Tubes 


Eight new “Premium Quality” types 
of electron tubes, minimum guaran- 
teed life of 10,000 hours, are designed 
for use in equipment calling for un- 
supervised uninterrupted operation: 
6085 medium-mu dual triode, 6084 pen- 
tode amplifier and 6277 output pentode 
are particularly suited for industrial 
use; E83F pentode amplifier and E81L 


TO THE FINE ENGINEERING MIND 
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ROCKET PROPULSION ENGINEERING 


ROCKET PROPULSION ENGINEERS are offered unusual career opportunities now 
at Convair in beautiful, San Diego, California, including: Design Engineers for 
design and analysis of advanced high performance rocket engine systems and 
components including propellant systems, lubrication systems, control systems, 
mounting structure, and auxiliary power plants; Development Engineers for 
liaison with Engineering Test Laboratories and Test Stations in the planning, 
analysis, and coordination of rocket engine system and component tests; Devel- 
opment Engineers for coordination with Rocket Engine Manufacturers in the 
installation design, performance analysis, and development tests in conjunction 
with Convair missile programs. Professional engineering experience in rocket 
missiles and aircraft propulsion system development will qualify you for an 
exceptional opportunity. 

CONVAIR offers you an imaginative, explorative, energetic engineering depart- 
ment... truly the “engineer's” engineering department to challenge your mind, 
your skills, your abilities in solving the complex problems of vital, new, long- 
range programs. You will find salaries, facilities, engineering policies, educa- 
tional opportunities and personal advantages excellent. 


Generous travel allowances to engineers who are accepted. Write at once 
enclosing full resume to: 


H. T. Brooks, Engineering Personnel, Dept. 1102 


CONVAIR 


A Division of General Dynamics Corporation 


3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 


SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern California, 
offers you and your family a wonderful, new way of life...a way of life judged 
by most as the Nation’s finest for climate, natural beauty and easy (indoor- 
outdoor) living. Housing is plentiful and reasonable. 
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CONSULT 


Your product benefits 
3 ways from the use 
of a DIALCO Pilot Light: 


Enhanced appearance: 
The glow of light and 
sparkle of a lens add 
colorful visual attraction. 
Greater safety: A timely 
warning flashed by a 
pilot light can prevent 
damage to equipment. 
Added service: Discs 
inserted behind lenses 
can be used to deliver 
specific messages, such 
as “FUEL LOW”, 
“ON”, “OFF”, etc. 


Let the Dialco engi- 
neering department as- 
sist you in selecting 
the right lamp and 
the most suitable pilot 
light for your needs. 


Dialco offers the com- 
plete line of pilot 
lights, from sub-mini- 
ature types to giant 
units with 14” lenses. 


Every assembly is avail- 
able complete with lamp. 


SAMPLES ON RE- 
QUEST AT ONCE — 
NO CHARGE 


Illustrations are ap- 
prox. 70% actual size 
...+(A) No. 8-1930- 
111 sub-miniature 
pilot light...(B) No. 
521308-991, with mul- 
tivue cap... 
8 py 
-(D) No. 47901 —_— 
ao light shield cap. ».* i 
SS = 


Write for Catalogues 
L-151, L-153, and L-154 


Foremost Manutacturer of Pilot Lights 


DIALIGHT 


nen 2 20h @ Menon, | 


60 STEWART AVE. © BROOKLYN 37, WY. 
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output pentode designed for telephone 
equipment and instrumentation; 5920 
and E92CC designed for flip-flop cir- 
cuits in computers, business machines, 
etc. Tubes’ uses, however, are not re- 
stricted to these applications.—Amz- 
perex Electronic Corp., 230 Duffy Ave- 
nue, Hicksville, L. I., New York. 


Sixty-turn Linear VDR 


New “Resomax Potentiometer” pro- 
vides a linear (rather than incre- 
mental) resistance change with rota- 
tion. Resistance ranges 500 to 2000 


ee 


3850 
ohms in steps of 500; infinite resolu- 
tion; normal and zero base linearity 
0.02 percent; shaft rotation 60 turns 
plus 10 minus 0; rating 5 watts at 
25 C.—Link Aviation, Inc., Bingham- 
ton, N. Y. 

r more inforr circle 355 on inauiry card 


Dial-type Rheostat 


New “Model D-40” totally-enclosed 
dial-type rheostat, for hand operation 
with complete safety, is rated 9 amps. 


115 v. ac-de., 75 to 300 ohms, contin- 
uous service. Dial allows selection of 
40 different resistance values.—Col- 
bert Die Cast Co., 5416 Tweedy Blvd., 
South Gate, ow 
ntor mati on c 
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Submin. W-w. Resistors 


New subminiature 3-watt wire- 
wound resistors, same size as conven- 
tional %-watt molded carbon resistors 
(hardly bigger than a match head) 
are suitable for point-to-point and 
terminal board wiring as well as on 
printed wiring boards. Maximum re- 
sistance value 10,000 ohms. Tough 
blue vitreous enamel coating passes 
string 
Electric Co., 
Adams, Mass. 
For more informat circle 357 on 


43 Marshall St., North 


Piston Capacitor 

New “Model VC-13G” variable 
trimmer piston capacitor features ex- 
pansion piston with traverse motion 
free from backlash (giving smooth ca- 
pacitance tracking over complete 
range) and relatively free from effects 
of vibration and shock. “VC-13G” can 
operate continuously beyond 125 C. 
and below —55 C.—JFD Mfg. Co., Inc., 
6101 16th Ave., Brooklyn 4, N. Y. 


For more information circle 358 on inquir 


Tubular Capacitors 

New “Type P84 CM or Duramics,” 
ceramic-cased paper tubulars, with 
performance above that of conven- 
tional cardboard tubulars, have dense 
steatite casing, with specially-devel- 
oped end-sealing material, providing 
exceptional protection against humid- 
ity. Life test is 1% times rated volt- 
age at 85 C. for 250 hours.—Aerovox 
Corp., Now devrenaets —. 
For more information circle 359 on inquiry card. 


Silver-Mica Capacitors 


New “Series 46 Jahre” silver-mica 
capacitors for high-precision test 
equipment, computers, etc., are avail- 
able in three grades: “Mica Block” 
for temperatures from -10 to 60 C. 
at relative humidities to 80 percent; 
“Mica Trop,” —20 to 70 C. at 100 
percent r.h.; “Mica Arkt” series, —55 
to 85 C. at 100 percent r.h. Dielectric 
loss factor is held to less than 10 
through sheet-by-sheet inspection of 
raw mica. Capacitances from 5 uuf to 
0.25 uf available in voltage ratings 
from 125 to 3000 (working voltages 
one-third test voltages).—Arka Im- 
ports, 904 San Pasqual St., Pasadena 
5, Calif. 
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Synchronous Inverter 


New “Minia- 
ture Syncroverter 
Switch,” non-res- 
onant reed-type 
inverter, capable 
of operation over 
wide frequency 
and ambient tem- 
perature ranges, 
converts low-pow- 
er d-c. signals to 
alternating volt- 
ages; is designed 
for precision re- 
quirements of air- 
craft, 
null detectors, etc. 


—The Bristol Co., 
Waterbury 20, 


Conn. 
e 361 on inguir 
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computers, 


Servo-system Components 


New grid base plate system for 
quickly assembling experimental in- 
strumentation systems from _ stock 





parts requires only ordinary hand | 


tools; construction can be made di- 

eee aes = DECADE RESISTANCES 

parts and components, including gears, | 

are so designed that they can be in- 

ieee & VOLTAGE DIVIDERS 

Experimental changes can be quickly | 

made and when setup has served its 

purpose it can be dismantled and parts ° 

stocked for future use.—Instrument | deli vered from Ctaela 4 

Components Inc., 14-34 112th St., Col- 

lege Point, N. Y. 

For more information circle 362 on inquiry card Accuracy: 10 ohms and Temp. Coeff.: +0.002% per degree C. 

A above: +0.1% . ore 

Magnetic Clutches 1 ohm: 0.25% Maximum Load: 1/,-watt per step 

1 re . . 0.1 ohm: +1% Frequency Limit: Non-inductive 
New line of three high-speed preci- . o onat 

sion magnetic clutches are of friction- 0.01 ohm: +5% to 20KC 


dise type; torque ratings from 20 oz.- DECADE RESISTANCE BOXES 


Total 
Dials Ohm Steps Resistance—Ohms Price 


0.01 11.1 $60.00 

0.1 111 51.00 

1 1,110 56.00 

10 11,100 60.00 
100 111,000 63.00 
1,000 1,110,000 77.00 
10,000 11,100,000 120.00 











te. 75.00 

1,111 71.00 
11,110 77.00 
111,100 79.00 
1,111,000 92.00 
11,110,000 139.00 


in. to 125 oz.-in.; response times from 
0.005 sec. to 0.025 sec.; stationary d-c. 
coils available in 12, 24, 48, 80 and 
175 volts—ZInstrument Components 
Inc., 14-34 112th St., College Point, 
N.. Y. 
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11,111 94.00 
111,110 101.00 
1,111,100 113.00 
11,111,000 155.00 


TEL ETE. 105.00 
111,111 109.00 
1,111,110 121.00 
10 11,111,100 169.00 





Magnetic Clutch 


New “Model T500,” for use in high- | 
accuracy computers, servo systems, 
etc., passes all military environmental 
and vibration tests. Among features: 


Aaa l anan para RRA OWWKWWWW 











UNMOUNTED DECADE RESISTANCES 


Total 
Ohm Steps Resistance—Ohms Price 


0.1 $12.00 

1 13.25 

10 13.25 
100 15.00 
1,000 16.00 
10,000 18.50 
2 >| 100,000 1,000,000 32.50 
i 1,000,000 10,000,000 60.00 | 





— 





precision ball bearings ABEC 5 used | 
throughout. Endurance: no eeenane 
in performance after one million cy- | ; — 

cles at 400 per minute with 4 lIb.-in. oa Jae. \ DE VOLTAGE DIVIDERS (Potentiometers) 
load.—Trans-American Precision In- | Ca id y Total 
strument Corp., 34-17 Lawrence St., . Dials Ohm Steps Resistance—Ohms Price 











Flushing 54, N.Y. 


For more information circle 364 on inquiry card. 


3 1,000 98.00 
4 : 1,000 126.00 
4 10,000 132.00 
4 


Motors and Tachometer 100,000 146.00 


Generators 


New d-c. motor and d-c. tachometer 


SHALLCROSS MANUFACTURING COMPANY 
generator combinations are supplied 


with built-in auto-reset thermal over- | 510 Pusey Ave., Collingdale, Pa. 


load protectors (capacitor filters for | | 


motor and generator optionally avail- 
able). Standard motors 5 to 100 watts, 

See Us at the I.R.E. Show, Booths 559 and 561 Components Avenue 
For more information circle 61 on inquiry card. 
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GENISCO MODEL B G-ACCELERATOR 


A precision 
centrifuge for testing 
reliability of 
electronic components 
under simulated 
operational G-loadings 


MEETS MIL 5272A PROC. IT 
SPECIFICATIONS FOR 
ACCELERATION TESTING 


Simple operation—To operate, simply 
mount test object, connect slip rings and 
accessories, push “start” button and turn 
handwheel to desired r.p.m. Quick, easy 
operation makes the Model B particularly 
suited to large quantity test programs. 
Extreme accuracy —The Vickers Hydraulic 
Transmission provides smooth, constant 
boom rotation over full r.p.m. range. Wow 
is less than 0.5% of set speed above 10 
r.p.m. Drift at any set speed above 10 
r.p.m. is less than 0.1% per minute. 
R.P.M. easily measured—A tachometer and 
timer and counter for measuring rotation 
rates are standard equipment. A strobe 
unit which measures exact boom speed 
(within accuracy of line fre quency ) at 90 
settings over the full r.p.m. range is avail- 
able as optional equipment. 

G-range of 0.017 to 120 G's — Boom rota- 
tion speed is infinitely variable from 5 to 
420 r.p.m. Radius of gyration ranges from 
19” to 24”, 

Rugged construction—Heavy cast-and-fab- 
ricated structure and adequate safety fac- 
tors assure maximum operator safety, long 
life, minimum maintenance. 


Now four Genisco G-Accelerators! 


MODEL 
UMBER 





RADIUS OF; 


G-RANGE CAPACITY GYRATION 








B78 
C159 


0.017 to 120 
0.024 to 75 
1 to 800 
0.01 to 60 


25 Ibs.—8” cube 24” 





100 Ibs.—24” cube 44” 





D184 6 1-lb. objects 12” 


300 Ibs. —30” cube 72” 





E185 




















Optional equipment... additional inter- 
nal and overhead sliprings, air system, 
optical system, and other accessories are 
available for Genisco G-Accelerators. 
Write to Genisco, Inc., 2233 Federal 
Avenue, Los Angeles 64, California, for 
detailed specifications. 


RELIABILITY FIRST 


De pemek Baek. 2. am a *) 
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speeds to 10,000 rpm.; both PM and 
wound-field types. Standard tachom- 
eter output 6 volts per 1000 rpm.— 
Electric Indicator Co., Inc., Spring- 
dale, Conn. 
or more nfor 365 on 


nquiry card 


mation circle 


P-m. D-c. Motor 


New “Model 1300-1” gear motor, 
for timing and other devices requiring 
constant speed, meets or exceeds AN- 
M-40; can be designed for any input 


from 6 to 30 v.de.; output 6 watts 
maximum continuous duty (12 inter- 
mittent); any speed from % to 9,000 
rpm. depending on gearing. ant Ray 
Motor Co., North ageing ood, Calif. 

For more information circle 366 on inquiry card 


Miniature Gear-motors 
New subminiature aircraft quality 


planetary gear reduced motors meas- 
ure % in. diam. and weigh as low as 


3838 
5 oz.; length from 2% in. to 3 11/64 
in. depending on speed reduction ra- 
tios. Can be furnished with speed gov- 


| ernors (over-all length increased).— 


| 


i 


28 


Globe 1784 Stanley 
Ave., 


For more informat 


Industries, Inc., 
Dayton 4, Ohio. 
on circle 367 


Quick-stopping Motor 


New “Type PM-4” p-m. 
28-v.de. operation has an 
brake separately actuated 


motor for 
integral 
from 28 


v.de. and capable of bringing armature 
to a stop from rated operating speed 
of 4,500 rpm. within one shaft revolu- 
tion.—-Dalmotor Co., 1344 Clay St., 
Santa Clara, Calif. 

For more inf 368 on in 


juiry card 


rmation circle 


Synchros 


New size 15 synchros are said to 
feature extremely high accuracies for 
their size and weight. Max. diam. 1.437 
in. and max. over-all length 1.640 in.; 


average weight 4.7 oz. Units are avail- 
able as signal generators, receivers, 
regular and high-impedance control 
transformers, high-output control 
transformers, control differentials, 
regular and high-impedance resolvers, 
and sine-cosine generators.—Clifton 
Precision Products Co., Inc., Clifton 
Heights, Penna. 


For more mation 


circle 369 on inquiry 


Relay With Built-in 
Full-wave Rectifier 


New “AC-DC 

Relay” contains 

four miniature 

germanium di- 

odes to rectify 

a-c. excitation 

signals and pro- 

vide chatter-free 

d-c. switching ac- 

tion. Networks of 

these relays can 

be operated di- 

rectly off a-c. 

power line sitchin need for large d-c. 

rectifiers; also operate on d-c. excita- 

tion of either polarity. Balanced ro- 

tating armature withstands 100-G 

shock.—Hi-G Inc., Bradley Field, 
W indsor Locks, Conn. 

nformation circle 370 on 


nquiry cara 


Counterpoise Relay 


New counter- 
poise relay uti- 
lizes principle of 
fulcrum and lever 
with balanced 
weights so that 
no motion can 
take place when 
relay is subjected 

. to shock or vibra- 
tion. However, when coil is energized 
or de-energized, a force couple is pro- 
duced and rocking motion is trans- 
mitted to relay contacts. Among many 
novel features: Coil space to volume 
ratio has been increased to 80 percent; 
sealed assembly is mass-spectrometer 
ieak-tested and pressured with dry 
nitrogen-helium mixture. Diaphlex 
Div., Cook Electric Co., 2700 N. South- 
ere whi | nena 14, Tl. 

n r rcle 371 on inqu 


Heavy-duty Relays 


New “Part No. 9100” a-c. circuit 
control relays can handle heavy con- 
tact loads (30/20 amps.) with low 


eoil power requirements (approx. 25 
va.). Insulation, spacing and contact 
life exceed UL requirements for in- 
dustrial control equipment. Coils are 
vacuum varnish impregnated.—Leach 
Relay Co., 5915 Avalon Blvd., Los An- 
geles 3, Calif. 

nation 


For more inform rcle 372 on inquiry card. 





Sealed-contact Relays 


New “Magseals’” employ a_ novel 
principle: contacting elements sealed 
in a glass envelope are actuated by an 


3673 


electromagnetic coil mounted about ele- 
ment assembly, have noble-metal con- 
tacting surfaces. Coils can be supplied 
for constant-current or constant-volt- 
age applications. Because of their long 
life (1 billion cycles), and high switch- 
ing rates (up to 60 cps.), new relays 
can be used in high speed switching. 
—G. M. Giannini & Co., Inc., 918 E. 
Green St., Pasadena 1, Calif. 

For me rcle 373 on inquiry card. 


ore information 


Plug-in Relays 


New open type plug-in relays can 
be installed, inspected or replaced 
without disturbing wiring; can be fur- 

r % ge 








nished with standard contact combina- 
tions up to 24 arms per relay. Contact 
rating 2 amps. at 24 v.de. or 115 v.ac. 
Operating voltages from 6 to 230, a.c. 
or d.e.—Magnecraft Electric Co., 
1442-H W. Van Buren St., Chicago 7, 
Ill. 


For more information ircle 374 on inauiry card 


Stepping Switch 


New “Type SS” bi-directional step- 
ping switch, for differential counting, 
remote selection under control of im- 
pulses, and as a digit-storage register 
in automatic computers, has stepping 
motor normally equipped with a four- 
level 12-position bank and wipers; 
shaft rotated either clockwise or coun- 


cF : 


neers 
st 





Potter Electronic Flow Meters measure acids, caustics, 
suspensions at high or low temperatures and pressures 
with great accuracy! 


if the question is flow 


the answer “iy Wpiiparp 


@ Potter Electronic Sensing Element with turbine-type “floating rotor” generates 
current whose frequency is directly proportional to flow rate. Inherently linear 
element has extremely wide rangeability, low pressure drop. 


New Potter Electronic Flow Meters are used for accurate, foolproof, continuous meas- 
urement and control of hard-to-handle liquids with an accuracy of + 42% of true flow 
over the recommended range. Supplying information in terms of weight or volume, they 
are efficient at temperatures from —450 to 1200°F and under pressures as great as 
35,000 psi. Further advantages are swift, economical installation, low maintenance. 


There are complete Potter Flow Meter Systems, including Recorders, Indicators and 
Digital Totalizers to meet your specific needs. 


Write for Bulletin LS-1 


the 


For more information circle 63 on inquiry card. 
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Brand new in 


performance... 


versatility... 


style... 


Em the horizont 


al case 





@ New versatility of control— 


For more information circle 64 on inquiry cerd. 


choose from 


—snap-acting on-off control 

—pulse-type time-proportioning 
control 

—three-zone control with dual 
indexes 


New ease of maintenance 


—plug-in galvanometer and control 
units 

—thermocouple and millivoltmeter 
can be calibrated without discon- 
necting wiring 


New precision of measurement 


—virtually unaffected by ambient 
temperatures from 50 to 110 F. 


New ease of mounting 


—19” wide case fits standard relay 
racks 


New convenience in operation 


—signal lights on control unit show 
high and low control position 








Pyr-O-Vane Controller 





a more than a new look to this new 
Pyr-O-Vane millivoltmeter temperature con- 
troller. Its advanced performance and added 
features of versatility make it, more than ever, 
your top choice for economical, dependable con- 
trol of ovens, furnaces, driers and scores of other 
kinds of heating equipment. 


Its 19-inch wide horizontal case fits standard relay 
racks . . . permits stacking of controllers in smart- 
looking central panels. Plug-in unitized sub- 
assemblies reduce spot maintenance to seconds. 
Just replace the operating unit with a standby .. . 
and control continues with practically no inter- 
ruption. 


New refinements give the Pyr-O-Vane Controller 
greater precision and broader flexibility of control 
than ever before. Its sensitive electronic control 


can be applied to either fuel-fired or electrically- 
heated equipment. Your instrument men will ap- 
preciate its added ease of calibration and servicing 
...and your production men will like its depend- 
ability that stems from long-lasting, precision- 
made Brown components. 


Whether you’re modernizing your plant or mod- 
ernizing the design of heat-using equipment that 
you manufacture, plan to take advantage of the 
new Pyr-O-Vane Controller . . . and its companion 
instrument, the new Protect-O-Vane® excess tem- 
perature safety cut-off. Your local Honeywell sales 
engineer will be glad to consult on your specific 
application . . . and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Bulletin 1060, ‘‘Horizontal Case Millivoltmeter Controllers.” 





Ho 


BROWN 















For more information circle 64 on inquiry card. 


Nw EA PrP Oh A Ss 


neywe 


(hST RUM Ee Net's 


Fiat we Contiols 





HONEYWELL 
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= Insulated 
~ Thermocouple Wire 
' Extension Lead Wire 
FOR 


PLATINUM COUPLES 
CHROMEL ALUMEL 

IRON CONSTANTAN 

COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘‘Serv-Rite’’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘‘Serv-Rite’’ wire is now man- 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
rigid specifications. 


All Types of Insulation 


Felted Asbestos 


Asbestos Braid 
Weatherproof Braid 


Glass Braid 


Polyviny! Plastic 


Nylon Braid 


id 
Stainless Steel Armored Brai 


Silicone Treated 


Cotton Braid Lead Jacket 


Ask for Bulletin No. 1200 for Application 
Data and Complete Specifications on 
Thermocouple and Extension Wire 


GAS ASHE YROIGCY™ 


A ele 
Ld 
> 


¢ 


CLAUD S. GORDON CoO. 


Manufacturers & Distributors 


Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
609 West 30th Street, Chicago 16, Illinois 
2025 Hamilton Avenue, Cleveland 14, Ohio 


Eta, | 
e 65 on inquiry card 
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ter-clockwise in 10-degree increments 
under control of two electromagnets. 
Wipers move when coil is energized 
and cannot be positioned between 
steps.—Sterling Engineering Co., 54 
Mill Street, Laconia, N. H. 

Fors e 375 on inquir 


nore information 


Rotary Switches 


New “12000 Series” oval ceramic 
switches are said to combine versatili- 
ty and adaptability of “radio-type” 
switches with heavy-duty construction 
of instrument-type switches. Nominal 


rating 1 amp., 110 v.ac. At lower cur- 
rents, or where current is not broken, 
will handle up to 2500 v.ac.; at lower 
voltages, currents up to 40 amps.— 
Shallcross Mfg. Co., Collingdale, Pa. 
° senate format 376 on inauiry need 


Miniature Toggle Switch 


New miniature 
toggle switch fea- 
turing positive 
detent action has 
E4-3 MIL-ap- 
proved basic 

switch; is 

available in 
normally-open 
or normally- 
closed s.p.s.t. 
and 8.p.da-t:; 
rated 5 amps. 

125/250 v.a.e. 

or 4 amps. 30 

v.d.c. resistive. 

—Klectro- 

Snap Switch & 

Mfg. Co., 4218 

-30 W. Lake St., Chicago 24, Ill. 
For more rcle 377 on inauiry 


Current-limiter Switch 


New s-p. s-t. normally-closed hot- 
wire type of switch limits current flow 
in a circuit to its nominal critical 
value. Typical application, protecting 





components in radio receivers from 
overcurrents induced by nearby trans- 
mitting equipment. When current ex- 
ceeds critical point, contacts make and 
break rapidly, causing current flow 
through switch to average out at de- 
sired preset value.—Instrument Div., 
Thomas A. Edison, Inc., West Orange, 
N. J. 

For more e 378 on inquiry 


nformation 


Miniature 5-10-amp. 
Toggle Switch 


New “Type T-2104,” two-circuit 
toggle switch measures 1-5/16 in. long 
by 15/32 in. diam. but has high cur- 
rent rating (5 amps. inductive or 10 
amps. resistive). Cam-roller snap-ac- 
tion mechanism (same as in maker’s 
larger switches) makes it impossible 
to “tease” the switch on or off contact; 
cam shape is such that contact pres- 
sure is strongest at point of break. 
Contacts, shorting bar, and terminals 
are of heavy silver overlay on a cop- 
per base.—Hetherington, Inc., Sharon 
Hill, Pa. 

i. re ntarr 379 n Vauiry ara 


Explosion-proof Footswitch 


New “Model 3 Footswitch” com- 
prises UL-approved components for 
Class I, Group C & D; and Class II, 


eI 


Group E, F, & G hazards.—Levinthal 
Electronic Products, Inc., 2903 Fair 
Oaks Ave., Redwood City, Calif. 

For rcle 380 on 


F more informa 


MECHANICAL COMPONENTS 





Power-unit Piston-seal 


New “Class 2” of bead-type “Bello- 
fram” with a solid head was devel- 
oped especially for long-stroke power 
applications, at pressures up to 500 
psi. said to be “up to ten times maxi- 
mum of ordinary diaphragm seals.” 
It will tolerate considerable misalign- 
































ment. Among other claimed advan- 
tages: leakproof friction-free rolling 
action, no lubrication, extreme flexing 
life, resistance to corrosive materials 
and vibration fatigue.—Bellofram 
Corp., 144 Moody St., Waltham 54, 
Mass. 

For more nformatio rcie 381 n inquiry 


Weighing-system and 
Power-unit Diaphragm 


New “Sensater” is a frictionless 
stroking diaphragm of new design, 
for use in high-pressure hydraulic or 
pneumatic systems, for force measur- 
ing, pressure transmission, control- 
ling, and positioning. A 7-in. dia- 
phragm can stroke % in. and displace 
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23 cu. in. of fluid. A 25,000-cycle test, 
stroking 5/16 in. at 500-600 psi. was 
completed with no sign of failure.— 
Martin-Decker Corp., 3431 Cherry 
Ave., Long Beach, Calif. 

Can mune’ tatnsenat rcle 382 on inquiry rd 


Hose and Couplings 


New “Surgepruf” hydraulic hose 
and couplings are for medium-high 
and high-pressure service. Couplings, 
manufactured to J.I.C. standards, fea- 
ture a “double-wedge” grip enabling 
assembly on rubber-covered hose with- 
out skiving. Slotted bushing enables 
retightening coupling on hose without 
disassembly if it comes loose through 
vibration or flexing. No special tools 
or mandrels required.—Joy Mfg. Co., 
Oliver Bldg., Pittsburgh 22, Pa. 

nformation circle 383 on inquiry 


more 


Long Union Fitting 
New long union fitting, available in 
“Triple-lok” flare type and “Ferulok” 
flareless type, has same over-all length 





3864 


as that of union tee, male outlet tee, 
and union cross, whence interchange- 
ability—The Parker Appliance Co., 
17325 Euclid Ave., Cleveland 12, Ohio. 
r nore intormation rcle 384 on inquiry card 


High-pressure Coupling 


New “H Series” coupling, available 
in sizes \% in. to 10 in. I. D., is said to 
be “suitable for higher pressure and 
heavier surge applications than ever 
before possible.” Metal-to-metal valve 
stop in closed position permits positive 
control of compression of valve wash- 
er sealing member regardless of surge. 
New coupling retains features of “Hi- 
Flow” line. “Pass-through” seal prin- 
ciple is also retained. Alloy steel stand- 
ard; stainless steels and non-ferreous 
materials to order.—Snap-Tite, Inc., 
201 Kelly St., Union City, Pa. 
ror ore ntormation rcle 385 on nquiry ra 





Tube Holders 


New Vertical Subminiature Tube 
Holders will hold up to 5 G vibration 



































by integral construction. 










of alignment guaranteed 






Dial individually engraved 
with reference to the pressure 
gradient of its gauge mechanism. 


ACCURACY 


The standard of excellence 
maintained by Heise qualifies this 
instrument for the most exacting 
requirements. Designed to maintain 
permanently its inherent precision, the 
Heise gauge is often used in place of the dead weight tester 
in checking other instruments. Consistently accurate per- 
formance as a calibration reference has established its 
recognition as THE STANDARD OF THE WORLD. 


SPECIALIZATION AND EFFICIENCY 


Heise Laboratories have always specialized in the design 
and production of high precision pressure gauges. The high- 
est standards of quality control protect the manufacture 
and assembly of each component and the permanent cali- 
bration of the finished instrument. 

Efficiency in the production of one type instrument, pre- 
cision pressure gauges, has made it possible to maintain a 
prompt delivery schedule. ' 

DELIVERY WITHIN 30 DAYS. neque’ 


Pressure Range 15 to 20,000 P.S.I. glod, of 
Dial Sizes 8%4”—12"—16" Gat 


Prices from $151.60 


DON TUBE COMPANY, IN 


NEWTOWN, CONNECTIC sT, U.S.A. 





For more information circle 66 on inauiry card 
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SINGLE 


SPIDER GEAR 
DIFFERENTIALS 


by FORD INSTRUMENT are 
7 ways 
superior 


AVAILABLE IN 
four sizes: 1/8”, 3/16”, 1/4”, 
shaft diameters 


and 5/16” 
FOR EARLY DELIVERY 


Ford Instrument’s single spider gear 
differentials are engineered to high- 
est military and commercial stand- 
ards ... to provide extreme accuracy 
in addition and subtraction, and in 
servo loop applications. 


1—High sensitivity. 

2—Minimal lost motion. 

3—Precision Zerol gears. 

4—Corrosion- and wear-resistant 
materials throughout. 

5—Minimum working diameters for 
compactness. 

6—Minimum weights. 

7—Rugged, long-life design. 


FREE a fully illustrated 
data bulletin gives per- 
formance curves and 
characteristics. Please ad- 
dress Dept. IA. 


42 
@ FORD INSTRUMENT 
COMPANY 


J Division of The Sperry Corporation 
31-10 Thomson Ave. 
Long Island City 1, N. Y. 


Ford Instrument's standard lines 


Differentials 


@ |< 


Telesyn 
¢€ bh 
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at 500 cps.; are available for 0.375-in. 
and 0.500-in. diam.—Atlas E-E Corp., 
Bedford Airport, Bedford, Mass. 

e 386 on inquiry card 





For more information circ 


Miniature Connectors 
New “Series JF” connectors have 
countersunk side mounting hole and 
narrow width to permit exceptionally 
flat mounting, minimizing connector 
protrusion when installed on equip- 


at ut 
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ment. Contacts are rated 5 amps, use 
#20 AWG wire, are gold-plated over 
silver. Minimum voltage breakdown 
at sea level is 2250 v.de.; at 60,000 
feet altitude, 700 v.de—Waéinchester 
Electronics, Inc., Dept. R, Norwalk, 
Conn. 

For more information circle 387 on inquiry card. 


VALVES 





Solenoid Valves 


New “Bulletin 

8265’’ stainless- 

steel solenoid-op- 

erated %-in. 2- 

way valves are 

designed to con- 

trol fluids gener- 

ally corrosive to 

bronze, steel or 

iron at pressures 

to 250 psi.; are 

normally closed 

(close when de- 

energized, open when energized) ; can 

operate millions of times at a fre- 

quency of 400 times per minute. All 

internal parts accessible without re- 

moving body from line.—Automatic 

Switch Co., 391 Lakeside Ave., Orange, 
Nid. 

fr rer re niorn 3+ 


e 388 on inquiry card 


Solenoid Valves 


New pilot-oper- 
ated solenoid 
valves, available in 
30 different mod- 
els for sizes from 
%-in. to 1%-in., 
feature use of same 
coil assembly on 
all numbers, sim- 
plifying servicing 
and reducing re- 
placement parts in- 
ventory. Units 
available for either 
a-c. or d-c. opera- 

tion; bodies for screwed, sweat, or 
flanged connections; can be installed 
in horizontal or vertical lines. Maxi- 
mum differential pressure rating 250 
psi.—Jackes-Evans Mfg. Co., 4427 A 
Geraldine, St. Louis 15, Mo. 

le 389 on inquiry card. 


For more information circ 


Coaxial Solenoid Valve 


New solenoid-operated shutoff 
valves are about one-half size and 
weight of most conventional units be- 
cause flow passage, valve poppet and 
valve seat are all within core of coil; 
may be used with any operating me- 
dium since inert materials are em- 


wee ince j 
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ployed in construction; are available 
n-o. or n-c. Units shown have an 
equivalent flow orifice of 1/32 in. diam. 
and will open against 200 psi. at 17 
v.de. with 500 F. effluent temperature. 
—Dept. EK, Aero Supply Mfg. Co., 
Inc., Corry, Pa. 


For more information c 


ircle 390 on 
Solenoid Valves 


New “Type EA” 
pilot-operated sole- 
noid valves are de- 
signed for steam to 
250 D61., OF Sir, 
water, oil and gas 
service to 600 psi. 
Sizes \%-in. to 6 
in.; bronze or semi- 
steel bodies; stain- 
less steel pilot 
valve, main valve 
and seat (Teflon 
seat rings for pilot 
and main valve seat 
available for posi- 
tive shut-off on air, 
gas and water serv- 

ice). Solenoid coils are glass-insulated 
moisture-proof type.—O. C. Keckley 
Co., , 400 W. Madison St., spray sich an 


For more information circle 391 on ry 


Solenoid Air Valves 


New solenoid-operated shut-off and 
selector pneumatic valves for aircraft, 
guided missiles, and industrial appli- 


625° Sal 
- 4,047 

4 3714 
cations feature ease of maintenance. 
Pressure range from 0 to 3000 psi.; 
temperature range —65 F. to 265 F. 
Load is less than 1 amp. at 24 v.de. 
continuous duty.—Mar Vista Engi- 
neering Co., 5420 W. 104th St., Los 
Angus 45, Calif. 

circle 392 on inquiry card 





Fe re information 


Check Valves 


New “Hoke” check valves with 
“Swagelok” ends are ball type check 
valves designed for minimum flow re- 
sistance and to provide positive re- 
verse flow check. Synthetic rubber 














3938 
seat; stainless steel spring; fibre gas- 
ket. Maximum operating temperature 
150 F. Available from stock in brass 
(1000 psi.) and stainless steel (3000 
psi.) or in other materials if ordered 
in production quantities —Crawford 
Fitting Co., 884 E. 140th St., Cleve- 
land 10, Ohio. 

For more information circle 393 on inquiry card. 


PVC Valve and Fittings 


New “Luncor”’ is the first line of 
all-molded PVC (polyvinyl chloride) 








valves and fittings, resisting most 
chemicals used in industry, and “mar- 
keted at a price lower than stainless 
steel and other alloy valves.”—The 
Lunkenheimer Co., Cincinnati 14, 
Ohio. 

For more information c 


rcle 394 on inquiry card. 


Slide Valves 


New “Airswitch” valves, for operat- 
ing air cylinders, are said to be the 
first D-slide valves giving multi-mil- 
lion-cycle life and renewable for 25 





percent of original cost. Balanced type 
“integral speed throttles” give smooth 
hydraulic-like action to air cylinders 
at slow speeds; do not destroy power. 
Adjustability of both throttles gives 
wide range of control.—Airelectric 
Corp., P.O. Box 208, Melrose Park, Ill. 
For 


ore information circle 395 on inquiry card. 


Selector Valve 


New “Model S-576” two-position 4- 
way selector valve for use in low-pres- 
sure air or hydraulic systems is leak- 
proof at working presures to 100 psi.; 
maintains low handle torque; is avail- 

















HOW CHACE THERMOSTATIC BIMETAL 


ACTUATES THE 


Vir 


Xe tir ote 

















Product of 
Westinghouse Electric Corp., 
Beaver, Pennsylvania 





The Westinghouse Life-Linestarter provides positive protection 
against dangerous overload and motor burnout. This overload 
protection is accomplished by means of Chace Thermostatic 
Bimetal in the form of a snap-action, disc type of overload relay. 
This is a precision device, more reliable than conventional solder 
pot type relays since the bimetal disc retains its precise calibra- 
tion over years of operation and is not affected by oxidation. 


HOW IT WORKS 


The overload relay is furnished set for hand reset operation. 
The relay may be set for automatic reset, hand reset or hand 
reset with no manual means of opening the contacts. 


Under overload, the temperature of the heater element adjacent 
to the Chace Thermostatic Bimetal disc increases. When the tem- 
perature rise attains a predetermined level, it causes the bimetal 
disc to deflect from a normally concave to a convex position. The 
impact of the disc against the moving contact arm forces the 
contacts to open and break the coil circuit, opening the starter 
contacts and stopping the motor. When the bimetal disc cools, it 
snaps back to its normally concave position. After the cause of 
the overload has been eliminated, the relay is easily reset and 
the motor again started. The bimetal disc cannot be damaged 
by attempted reset at any time during its cooling period. 


Chace Thermostatic Bimetal is available in 29 different 
alloy combinations, in strip, coil or in complete elements, 
fabricated to customer specification. Send for our new, 
free booklet, “Successful Applications of Chace Thermo- 
static Bimetal,’’ containing valuable engineering informa- 
tion for designers of thermally responsive devices. 


W. M. CHACE CO. 


1609 BEARD AVE., DETROIT 9, MICH. 


For more information circle 68 on inquiry card. 
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R-S VALVES 
ASSURE ACCURACY, 


SPEED AND ECONOMY 


With automatic controls — R-S Valves will give the most positive and depend- 


able performance obtainable . . . 


UNIFORM CONTROL IN ALL POSITIONS. . 


R-S Valves give consistent flow control through all positions in the 
normal regulating range. The disc simulates a straight line, semi-log 
characteristic. Cam-driven positioners can furnish other characteristics 


as required. 


REGULATION AND CLOSURE ARE QUICK... 
Power actuation provides fast or slow regulation-time. 


MINIMAL PRESSURE DROP SAVES POWER... 


In open position the streamlined disc effects less pressure drop than many 


types of valves. This will show considerable reduction in 
pumping costs. 


S. Morgan Smith offers the best in valve engineering for 
your control applications. To find the proper valve 
for any application, or to get additional informa- ' 
siconin tehice Hydraulic 
tion on our complete line of butterfly, ball and Turbines 
cone valves, write to the S. Morgan Smith 


Company, York, Pennsylvania. Pumps 


Gates & Hoists 
Trash Rakes 
Accessories 


HYDRODYNAMICS 


Rotovalves 
Ball Valves 
Butterfly 
Valves 
For more information circle 69 on inquiry card. 
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Free-Discharge 
Valves 


Controllable-Pitch 
Ship Propellers 








. . . 7 7 ‘3 : 
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NEW INSTRUMENTS 


able in %-in. tube size per AND 
10056; meets MIL-P-8564. Complete 
disassembly without disconnecting 
lines.—S prague Engineering Corp., 
Gardena, Calif. 

For more information circle 396 on inquiry 





Forged Needle Valves 


New “Bull- 

Dog” forged 

brass, stainless 

steel, or carbon 

steel needle valves 

feature universal 

outlets with mi- 

crometer thread 

stainless steel 

stems for fine me- 

tering. Wide 

range of optional 

machinings on 

ines outlets facilitates 

low-priced neat 

installations: no extra charge for op- 

tional machining. Also furnished in 

mountings for instrument panels.— 

Carpenter Valve Corp., 6723 Denison 
Ave., Cleveland 2, Ohio. 


For more information circle 397 on inquiry card 


Safety Shut-off Valve 


New “Model 

350” combination 

safety valve pro- 

tects against 

over-pressure and 

fuel-fed fires in 

gas installations; 

is designed for in- 

stallation just 

ahead of gas me- 

ters in hospitals, 

schools, public 

building, homes, 

ete; can be 

mounted in any 

on position (even up- 

: side down); is 

completely explosion-proof; entire op- 

erating head can be knocked off in an 

explosion and valve remains closed.— 

Valco Inc., 1410 West Ave., Cincinnati 
15, Ohio. 


For more information circle 398 on inquiry 
Relief Valves 


New “Type FR Back Pressure Re- 
lief Valves” are available in pipe sizes 
from % in. to 2 in. in iron, bronze, 
stainless steel or Monel bodies, for 
pressures to 400 psi. Unique floating 
ring principle removes substantially 


all piston-and-cylinder friction; com- 
pletely compensates for unavoidable 
misalignments said to appear in prac- 
tically every automatic valve.—A. W. 
Cash Valve Mfg. Corp., Decatur 60, 
Til. 

For more wormation circie 399 on inquiry 














MISCELLANEOUS 









Smoke Densitometer BARBER NEW Wheelco 
sew ssn” sie cl ot (EMMA) Model 405 Capacitrol 


ciency as well as compliance with 
smoke control laws; enables observers | 
to view a standard reference disk, | 
shaded to correspond with degrees of 










smoke density, against background of 
a smoke plume; obviates difficulties 
surrounding old method based on 
“smoke chart” at 50 ft. Design elimi- 
nates possible interference of ambient 
light because observer views smoke “Micropositioner” eliminates slide-wires a 
through apertures which limit field of 
vision to subject; and no need to shift 
eye from smoke to chart, since chart 
appears against smoke being viewed. 
—Mine Safety Appliances Co., Brad- 
dock, Thomas and Meade Sts., Pitts- 
burgh 8, Pa. 

For more information rcle 400 on inquiry ara 























Simple nonmechanical system 
for controlling fuel-fired 
furnace or oven 
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Barber-Colman HYCC Valve Operator Fuel Valve 









Magnet Charger 
New “Model 1601” light-weight 
pulse-type magnet charger utilizes an 
external coil and pole-piece to charge 











Exclusive Wheelco development 


improves and simplifies proportioning control! 


















Ready right now for immediate delivery to you 1s the all- 















IIE oe 
new \Wheelco Model 405 Capacitrol that 1s causing more 
small magnets; can also be used to ; ; 
charge magnets remaining in equip- country-wide interest than any new instrument in years 
' wr greed sinegn yg secnese:-slipeinsalte i sos ... the only truly simplified, entirely non-mechanical pro- 
of equipment. Normally operated from ba, = a aioe bai 
115 v.ac. but can also be battery-op- portioning control form for fuel-fired equipment the 
"6 > ac ¢ et « a » a. | - 7 ’ ‘ » 
erated as a portable unit.—Geotech first completely modern controller that gives you all latest 
nical Corp., 3712 Haggar Drive, Dal- ; a ; a 
. las, Texas. instrument design features at a real money-saving price. 
‘ ena Sno eee ey SOP An ultra-sensitive polarized relay for positioning the control 
valve actuators, Wheelco’s new “Micropositioner” is an 
Vibration Mounts integral part of the “plug-in” electronic circuit... a 
New “Type SF” fully-enclosed stand-out feature that gives you (true proportioning control 
spring type vibration isolating units : 
are of telescopic construction; offer without complex equipment : 





increased carrying capacity without 
increase in physical size; come factory 
pre-set but may be readjusted in the 
field. Resilient guides contained with- 
in upper portion of housing offer all- 
direction snubbing and damping. 
Among other features: Inspection 
windows; combination adjustment and 
leveling bolt for loading springs and 

























Write for complete facts 


Write or ask your Wheelco Repre- 
sentative for Bulletin F-6493 






the complete story of the pace-setting 
changes this new Capacitrol brings to 






instrument users. 








WHEELCO INSTRUMENTS DIVISION 


BARBER-COLMAN COMPANY, DEPT. N, 1515 ROCK ST., ROCKFORD, ILLINOIS 

BARBER-COLMAN OF CANADA, LTD. "7 TORONTO, ONTARIO, CANADA 

Industrial Instruments ¢ Automatic Controlse Air Distribution Products ® Aircraft Controlse Small Motors 

Overdoors and Operators Molded Products® Metal Cutting Tools* Machine Toolse Textile Machinery 
For more inforr 3tion rcle 70 ‘ nquiry ard 
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How's your technical library? 


Check this list. 


Nuclear Reactors for Industry and Universities, 
edited by Ernest H. Wakefield, 1954, cloth, 102 pages, 
4-page index. Price $2.00 1 


A Bibliographical Survey of Flow Through Orifices 
and Parallel-Throated Nozzles by T. H. Redding, 
1952, cloth, 207 pages. Price $6.00 [1 


Process Control by A. J. Young, 1954, 140 pages, 
3-page index. Price $2.00 [J 


Electronic circuitry for Instruments and Equipment 
by Milton H. Aronson, 1953, cloth, 310 pages. 
Price $4.00 1 


Scientific and Industrial Glass Blowing and Labora- 
tory Techniques by W. E. Barr and Victor J. An- 
born, 1949, 4%” x 8”, 388 pages. Price $6.00 1 


The Electronic Control Handbook by R. R. Batcher 
& Wm. Moulic, 1952, paper, 244 pages. 
Price $3.00 1 


Heat Inertia Problems of Automatic Control of Tem- 
perature by Victor Brodia, 1950, paper, 54” x 8%” 
61 pages. Price $1.00 Oo 


Applications of Industrial pH Controls by Allen L. 
Chaplin, 1950, cloth, 4%” x 8”, 144 pages. 
Price $2.50 [1 


Maintenance and Servicing of Electrical Instru- 
ments by James Spencer, Third Edition 1951, cloth, 
4%” x 8%”, 256 pages. Price $3.00 [1 


Mechanical Measurements by Electrical Methods by 
Howard C. Roberts, Second Edition 1951, cloth, 
4%” x 8144”, 587 pages. Price $4.00 [J 


Operation and Care of Circular-scale Instruments by 
James Spencer, 1949, cloth, 4%” x 8”, 90 pages. 
Price $1.50 1 


Instrumentation for the Process Industries (Sixth 
Symposium) 1952, paper, 8” x 114”, 64 pages. 
Price $2.50 [1 


Instrumentation for the Process Industries (Fifth 
Symposium) 1951, paper, 8” x 11%”, 56 pages. 
Price $2.50 [1] 


Guide to Foreign Sources of Metallurgical Literature 
by John T. Milek, 1951, paper, 8%” x 11”, 108 pages. 
Price $2.50 [1 


A Romance in Research—The Life of C. F. Burgess 
by A. McQueen with Technical Appendix by O. W. 
Storey, 1951, cloth, 6” x 9”, 430 pages. Price $6.00 [ 


Stress Corrosion of Mild Steel by James T. Waber & 
Hugh J. McDonald, 1947, paper, 5%” x 8%”, vi+ 
94 pages. Price $2.00 1 


Instrumentation for the Iron & Steel Industry (Pro- 
— of Second Conference) 1953, paper 8” x 
11% Price $2.00 [1 


Instrumentation for the Iron & Steel Industry (Pro- 
ceedings of First Conference) 1951, paper, 8” x 
11%”, 52 pages. Price $2.00 1 


(Payment must accompany order) 


Instruments Publishing Company 
845 Ridge Avenue, 
Pittsburgh 12, Pennsylvania 


Enclosed is $ a. 
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leveling isolated equipment; lock nut 
for securing machine base; convenient 
anchor-bolt slots; auxiliary anchor 
bolt holes for straddling beam web; 
safety bolts to prevent separation of 
upper and lower housings; positive 
all-directional snubbing and damping 
controls at each end.—Vibration 
Mountings, Inc., ier “4 * aaa ns Blvd., 
Elmhurst 3, L. N 

For more information circle ‘a on inquiry card, 


Direction-finding System 


New radio direction finding system 
for use at civil and military airports 
enables control tower operators and 
flight dispatchers to obtain bearings 
instantly during every radio contact 
with an airplane. No additional oper- 
ating personnel is needed, since re- 
ceivers are pretuned, operation is fully 
automatic and antenna site is unat- 
tended. New system is available with 
full remote control for both HF and 
VHF operation on any desired num- 
ber of crystal-controlled channels.— 
Servo Corp. of America, New Hyde 
Park, N. sia 
For more info ation rcle 403 or nquiry cara. 


Air-lane Beacon Control 


New version of maker’s combination 
“Photo-electric Control and Beacon 
Flasher Unit” allowing greater free- 
dom and flexibility in installation is 
available in three models to handle 
tower lights of 2, 3, 4 and 5 light-level 
categories. Line relay is of mercury 
plunger tube type, and mercury tilt- 
switches are employed in flasher mech- 
anism.—Hughey & Phillips, Inc., 3300 
No. San Fernando Blvd., Burbank, 
Calif. 

For more information circle 404 on inquiry card. 


Gas Filter 


New filter-unit removes all traces 
of liquid or solid particles contaminat- 
ing a gas. Effectiveness: it extracts all 
traces of cigarette smoke. Standard 


filter material is unaffected by tem- 
peratures up to 300 F.; high-tempera- 
ture (1200 F.) material discs also 
available-——Charles Engelhard, Inc., 
850 Passaic Ave., East Newark, N. J. 


For more information circle 405 on inquiry card. 


Ceramic-to-Metal Seals 


New line of “Advac” hermetic seals 
capable of withstanding high tempera- 
tures (1400 F.) and severe thermal 
shock are result of integration of 
metal coating into ceramic itself. Com- 
plete line of standard terminals is 
available; custom seals fabricated for 
special requirements; complete assem- 
blies, including cover plates, available. 
—Advanced Vacuum Product Inc., 18- 
22 Liberty St., Stamford, Conn. 


For more information circle 406 on inquiry card. 





Thread Lubricant 


New thread lubricant for use on 
titanium, stainless steel and alumi- 
num is available in two grades: “Blue 
Goop” for temperatures up to 400 F. 
eliminates galling so threads can be 
reused; “Silver Goop” for tempera- 
tures up to 2100 F. is an antiseize 
compound.—Crawford Fitting Co., 884 
E. 140th St., Cleveland 10, Ohio. 

For re information circle 407 on inquiry 


Pilot Light 


New two-terminal 
sub-miniature pilot 
light is fully insulated; 
provides omnidirection- 
al visibility; mounts in 
a single 15/32 in. clear- 
ance hole; is designed 
to employ any of five 
standard midget flanged 
base incandescent 
lamps of voltages 1.3; 
2.7; 6.0; 14.0; and 28.0. 
“Omnidirectional” visi- 

bility cap may be one of three types: 
(1) non-diffusing (transparent); (2) 
light diffusing; (3) completely diffus- 
ing. Clear, or any of 6 colors.—Dia- 
light Corp., 60 Stewart Ave., Brook- 
lyn 37, N. Y. 

For more information c 


rcle 408 on inquiry card 


Recording Pen 


New featherweight stainless steel 
capillary pen is fed from a clear her- 
metically-sealed plastic ink sac con- 
taining over a year’s supply. Capillary 


flow to precision-ground point traces 
a sharp opaque quick-drying record. 
“Poisoning” of intersecting records is 
practically eliminated. Up to four pens 
trace on parallel time arcs 0.042 in. 
apart. Pens have run on equivalent 
15-year accelerated tests at ambient 
temperatures from 20 F. to 140 F. 
without breakdown or appreciable 
wear.—Bailey Meter Company, 1050 
Ivanhoe Road, Cleveland 10, Ohio. 

For more information circle 409 on inquiry card 


Receiver Multicoupler 
New “Type AM-1 Receiver Multi- 
coupler” couples eight receivers to one 
antenna with practically perfect isola- 


KEARFOTT 


HS 


-..all new 
synchros 


Mechanical 
Stability 


High Accuracy 


Corrosion 
Resistant 


And Low 
in Price 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components. 


Many opportunities in the above fields 
are open—please write for details today. 








Stator integrally bonded with housing prevents null 
shifts when rotating or clamping synchro in its mount. 
All materials have similar thermal coefficient of ex- 
pansion for optimum performance over a wide 
temperature range. Case provides positive grounding 
and shielding. 


10 minutes maximum deviation from electrical zero. 


Housings, shafts and ball bearings are stainless steel. 
Laminations are corrosion resistant, nickel-bearing 
steel. Non-metallic materials are fungus inert. 


1.062" Diam. x 1-45/64 long, weight 4 oz. 


Available with leads or terminals, single or double 
ended shafts. 


Type Model Price * 
RS911-1A $29.50 
RS901-1A 29.00 
RS921-1A 31.50 
Differential RS941-1A 51.00 
Resolver RS931-1A 44.00 


*Based on 1-25 unit price with leads and standard 
shaft. Quantity prices on request. 
Kearfott Series 900 synchros are dimensionally and 


electrically interchangeable with Kearfott R200 Series 
Size 11.Synchros. Write today for data sheets. 


Transmitter 
Control Transformer 
Repeater 


earfott 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 


ore information circle 72 on inquiry 
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The 
“darkroom” 
you carry 


with you... ! 


Consolidated Type 23-109 
oh) ot | Mele) 7-1.) 
PROCESSOR 


Use it anywhere... it needs neither water con- 

nections nor darkroom... automatically delivers 

a developed, dried oscillogram to you in mere 

minutes. The hundreds now in use are saving 

processing time...are reducing that vital gap 

between the test and data availability. | ; 
You needn’t have great numbers of oscillo- | ®@ thermostatic control 

graph records to justify a CEC processor. Because | 

it will take the entire contents of an oscillograph | @ rapid ...up to 15 fpm 

magazine, it’s equally valuable for test programs =| 

consisting only of occasional, long-duration runs. 

Extremely simple, it can be operated even by in- | Write for Bulletin 

experienced personnel. | CEC 1537B-X3. 


Consolidated Engineering Corporation 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, 
Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D. C. 


e 73 on inquir 


| @ portable, automatic 


@ 250-ft. record capacity 








made exactly to 


your specifications accurately located 


holes and openings smooth, round 
edges and corners 


N doors 
accurately spaced 


LITTLEFORD cabinets, cubicles and control panels 
made accurately and on time! 


You can be sure of accuracy and prompt delivery when you order 
your cabinets, cubicles and control panels from Littleford. For 
Littleford has been recognized as headquarters for fine fabricated 
metal products since 1882. 


send us your blueprint for 
prompt estimate without obligation 








\LITTLEFORD 


LITTLEFORD BROS., INC. 
404 E. Pearl St., Cincinnati 2, Ohio 
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NEW INSTRUMENTS 





tion between receivers.—Clarke Jn- 
struments Div. Nat’l Electrical Ma- 
chine Shops, Inc., 919 Jesup-Blair 
Drive, Silver Spring, Md. 

For more information rcle 410 on 


Plastic Tubing 


New “Armourvin” industrial piping 
is made of translucent plastic, features 
unique “molded in” wire which is kept 


from contact with liquids or gases in- 
side or outside. yA variation, “Armor- 
flow,” is especially resistant to gaso- 
line, etc.; can handle boiling water; 
is fully flexible at -20 C. and up to 
150 C. Neither tubing will support 
combustion.—Newage International, 
Inc., 235 E. 42nd St., New York 17, 


e 411 or 


Plastic Sealer 
New “Model 354 .Electromag Mag- 
netic Bar Heat-Impulse Sealer” is ar- 
ranged to leave both hands free for 


accurate positioning of plastic prod- 
ucts being sealed, uses magnetic clos- 
ing of a hinged pressure bar to pro- 
vide secure clamping.—Electronic 
Processes Corp., 1137 San Antonio 
Road, Los Altos, Calif. 

For more information circle 412 on 


High-strength Adhesive 


New “A-6” adhesive enables bond- 
ing of aluminum to aluminum and 
joining of hard-to-bond metals; re- 
quires only contact pressure for join- 
ing; cures at room temperature. It 
will also bond wood, plastics, glass 
and hard rubber to themselves and to 
one another. Shear tests often exceed 
3000 psi. atwoom temperature. Curing 
takes from 1 to 36 hours, depending 
upon temperature. Adhesive does not 
shrink, swell or creep.—Armstrong 
Products Co., Box 1-N, Warsaw, In- 
diana. 

For more informatior rcle 413 on inquiry card. 

















Heavy-duty Engraver 


New heavy-duty pantograph en- 
graving machine, specifically devel- 
oped for engraving large-size or bulky 
work pieces, offers an infinite number 
of reduction ratios from master copy 


(from 2 to 1 to infinity). Single hand- 
wheel control easily adjusts both mas- 
ter copy and cutting tool vertically in 
increments of 0.001 in. As machine is 
open and unobstructed on all three 
sides, it permits engraving up to 15 
in. from outer edge of a panel of any 
size. Circles up to 7 in. diam. can be 


engraved at 2-to-1 ratio—Green In- | 
strument Co., 385 Putnam Ave., Cam- | 


Bridge, Mass. 
F nformation circle 414 on inquiry 


nore 


Tape Winder 


New ‘Model TE Tape Minder” for 
perforated-type equipment features 


automatic intermittent power winding | 
and constant gentle tape tension. It | 









3et7 


receives tape from above or below, 
right or left side, and will coil it clock- 
wise or counterclockwise. It reduces 
service troubles on other equipment 
by keeping tape off the floor.—Cycle 
Equipment Co., 461 Market St., San 
Francisco, Calif. 

For re information circle 415 on inquiry card. 


Shatterproof Plastic for 
Instrument Panels, ete. 


New “Gravoflex,” said to be the first 
truly flexible laminated plastic, offers 
a combination of beauty, strength, and 
toughness; will not break or chip; can 
be bent to any angle or form to follow 
shape of any instrument housing. 
Fine-grained, leather-like and scratch- 
resistant surface does not need any 
further finishing. Panels made of 
“Gravoflex” reduce weight of instru- 
ment because it is 27 percent lighter 
than laminated phenolic, and 62 per- 
cent lighter than aluminum. “Gravo- 
flex” is laminated in layers of two con- 
trasting colors, in a variety of combi- 
nations. When engraved through top 
layer, lettering stands out perma- 
nently and does not need filling-in with 
paint. Whereas fabricating laminated 
phenolic requires expensive carbide- 






BENDIX-FRIEZ DIAPHRAGMS 















Whatever your needs or require- 
ments in diaphragms may be, 
chances are Bendix-Friez* 
already has the answer for you. 
When it comes to size, you'll 
find a wide range from %" 
diameter up. In manufacturing 
technique, we make diaphragms 
with soldered or welded seams. 
And to suit your particular 
application, we have a wide 
variety of standard model dia- 
phragms with various studs and 
end-fittings. 


Can be stacked 


Bendix-Friez diaphragms can 
be stacked when it’s necessary 
to provide a multi-diaphragm 
power unit for more actuating 
energy. They can be made linear 
with pressure or linear with alti- 


For 
Information, Write 
L. E. WOOD 
Chief Engineer 
DEPT. 1408 


AVAILABLE IN ALL TYPES AND 
SIZES FROM *%" DIAMETER UP 


“Sries 


INSTRUMENT DIVISION 
BALTIMORE 4, MD. 

















tude, as required. In addition, 
they can be made to cover a 
wide range of military and 
environmental specifications 
with reference to temperature, 
vibration, humidity, etc. 


In variety of uses 


Bendix-Friez diaphragms are 
turning in dependable perform- 
ance records in instruments of 
all kinds—barometric pressure 
switches—pressure transducers 
—telemetering equipment — 
plus many other difficult appli- 
cations. Perhaps you have a 
problem in diaphragms. Let us 
put our nearly 20 years of 
research and development in 
this specialized field to work for 
you. Your inquiry is invited. 

*Reg. U. S. Pat. Off. 


“Cenc? 





Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N.Y., U.S.A. 


For more information 
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PRECISION 
and ACCURACY 


in both 
MARKING and 
FABRICATION 


h 


1¢) 


The United States Radium Corporation 
is experienced in marking by ALL 
methods, not just one. This enables us 
to recommend a marking best adapted 
to the type of part. These methods com- 
prise photographic reproduction, 
screening, an improved offset process, 
etching, engraving, and lithography. 


USRC is equally experienced in the 
fabrication and marking of metals or 
plastics—for direct reading, edge- or 
back-lighted, or window type parts. 


Accuracy in marking is impossible un- 
less the blank parts are equally accu- 
rate. This company has the facilities 
for very accurate fabrication for all 
types of parts and for the manufacture 
of complete dial and indicator assem- 
blies. This accuracy is obtainable in 
USRC-furnished components. 


Inquiries invited — address Dept. IA-2. 


UNITED STATES RADIUM CORPORATION 


Eastern Sales Office—535 Pearl St., New York 7, N.Y. 
Western Sales Office—5420 Vineland Ave., N. Hollywood, Cal. 
Plants and Laboratories at—Bloomsburg, Pa., Whippany, N.J. 

Bernardsville, N. J., North Hollywood, Cal. 
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NORTHAM 


HIGH RANGE 
PRESSURE 
TRANSDUCER 





A variable inductance instrument 
for the measurement of steady state 
and transient pressures in rocket and 
engine testing. hydraulics research, 
and other applications involving high 
pressure measurement and control. 
The pressure sensing diaphragm is 
integral with the body, providing 
high resistance to shock and vibra- 
tion. There are no other moving ele- 
ments. May be worked with non- 
corrosive liquids and gases 

MODEL GP-8 SPECIFICATIONS: 
Pressure Ranges 0-200 to 0-5,000 psig 
Maximum Allowable Pressure Twice rated 

pressure range 
Accuracy 1% full scale 
Excitation Frequency: From 60 to 20,000 cps 
Natural Frequency: From 2,000 cps to 10,000 
cps depending on range 
Acceleration Response: Less than 1%/1,000 
g along most sensitive axis 

(range above 1,000 psi) 
Less than 1%/1,000 g axial 

(all ranges) 

WRITE FOR BULLETIN NO. IA-8 
Northam Engineering Facilities Are Available 
To Assist You With Any Application Problems. 
NORTHAM PRODUCTS INCLUDE 
Transducers for pressure, acceleration and 
displacement measurement and auxiliary 
electronic equipment for complete systems. 


NORTH AMERICAN INSTRUMENTS, INC. 


2420 North Lake Avenue * Altadena, Calif. 
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NO SHORT 
CIRCUITS 


Made of ETHYL CELLULOSE... 
A TOUGH, DURABLE PLASTIC 


Tl For Extra Strength 


"\D’’ WASHERS 


TO FIT OUR 
CABLE CLIPS 


"Send for full information and free 
samples." 


Weckesser Company 
5258 N. Avondale Ave. 
Chicago 30, Illinois 
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NEW INSTRUMENTS 


tipped saw blades and tools, “Gravo- 
flex” can be sheared, die-cut, or 
punched, riveted, nailed, stapled, 
stitched or cemented. It is stain- and 
moisture-resistant and has excellent 
dielectric properties. Standard thick- 
nesses 1/32, 1/16 and % in.—Hermes 
Plastics, Inc., 13-19 University Place, 
New York 3, N. Y. 
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Soldering Iron Tips 


New “Long-Life Hexclad” tips are 
said to “outlast plain copper tips as 
much as ten to one with practically no 


loss of heat’’; have a heavy coating of 
iron alloy over copper base on all ex- 
posed surfaces; are furnished tinned 
ready to use. All sizes.—Hewxacon Elec- 
tric Co., 295 W. Clay Ave., Roselle 
Park, N. J. 
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Slotted Angle System 


New ‘“Flowstrut” enables rapidly 
constructing, from rough sketches, in- 
dustrial structures “from workbench 


to warehouse,” including instrument 
requirements. Basic components: 
slotted steel angle bars of 14-gage 
steel supplied in 12-ft. lengths, pre- 
drilled with 40 bolt holes per foot; 
20-gage steel panels supplied in four 
sizes (9-in. and 12-in. depths, 36-in. 
and 48-in. lengths); reinforced when 
necessary with panel stiffeners avail- 
able in 36-in. and 48-in. lengths.— 
Flowstrut Corp., 141 East 44th St., 
New York 17, N. Y. 
Ear more err rcle 418 on inquiry card. 
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Motor Noise Filter 


New miniature molded radio noise 
filter, designed to fit a small motor 
and gear assembly, reduces over-all 
filter length approx. 50 percent; fea- 


d — bre bane 
oo 


tures greater than 50db attenuation 
over range of 150 ke to 1000 Mc.; 
operates satisfactorily in ambient tem- 
peratures as high as 125 C.—Dep’t 
IUP, The Potter Company, North Chi- 
cago, Ill. 


For more inforr 


ircle 419 on inquiry card. 


















Hand Microscope 


New “Pandux” 6x general-purpose 
two-element magnifier has a perfectly 
flat field of 13/16-in. diam. Features: 


eye-to-object distance is at least 3 in.; 
no color aberration; no spherical aber- 
ration.—Pacific Transducer Corp., 
11921 W. Pico Blvd., Los Angeles 64, 
Calif. 


For more information cir 
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Steam Trap 


New Thermodynamic Steam Trap 
utilizes novel principle: kinetic energy 
of steam closes valve. This permits an 
extremely simple design. Only moving 
part is valve head (A); same head 
and seat are used for pressures to 600 


psi. and temperatures to 950 F. Trap 
closes tight on no load; operates 
against back pressure up to 50 percent 
of inlet pressure; discharges conden- 
sate at saturated steam temperature 
as rapidly as it forms; is designed to 
work as efficiently at 1 psi. as at 600 
psi.; is not affected by pressure varia- 
tions.—Dep’t P, Sarco Co., Inc., Em- 
pire State Bldg., New York 1, N. Y. 
For more inform circle 421 on 
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Flexible Electric 
Heating Elements 


New electric heating elements, 
formed as flexible blankets or strips, 
are also offered with a _ perforated 





stainless steel backing. Insulation is 
silicone rubber and Fiberglas cloth.— 
Electro-Flex Heat, Inc., 516 Asylum 
St., Hartford 5, Conn. 
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Instrof, the completely prefabricated method of supporting 
Instrument Tubing announces Tube Race, a simple channel 
section, specifically designed to provide an inexpensive yet 
permanent means for supporting and protecting a limited num- 
ber of tubes in branch runs to and from the ‘Main Line"’ Instrof 
System. 

Basically, Instrof Tube Race is a channel equipped with tube 
clips permanently installed during manufacture. It is designed to 
accommodate from two up to six %4” tubes or three or four 
%”’ tubes. 

The addition of Tube Race makes the present Instrof System 
capable of handling almost any tubing support problem which 
could conceivably arise. Instrof is relatively inexpensive too, 
and with low installation time and almost no maintenance it 
becomes an extremely economical system. 

For further information on how Instrof can help you save 
money and increase efficiency, write for the new Instrof Catalog. 


Ask for Bulletin 2-I. 
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ELECTRONIC TRANSMITTER 
(Temperature, Pressure, Flow, Level, Etc.) 


\ 
0.55.0 MA. -. 


PROCESS AREA 








—— _ 


4 f 


115V. 60 / 
Two-wire 


PROCESS 
Transmission 
a 3000 Ohms max. 
1] 


LI) ELECTRO-PNEUMATIC 


VALVE POSITIONER 








Advantage of 
ELECTRONIC 


INSTANTANEOUS TRANSMISSION 














MONVENTIONAL CONTROL SYSTEM (above) 
comprises a pickup and transmitter (in the process 
area) for measurement of the variable, a communi- 

cation line from the transmitter to the controller and re- 
corder (in the control area), another communication line 
from the controller to the control valve (in the process 
area}, and the process itself, which closes the control 
loop. The degree of control obtainable is related to the 
freguency response of every element in the control loop. 


Loop Gain and Stability 


The gain of a control system is the ratio of the output 
to the input. Both open-loop and closed-loop gains depend 
on the frequency response and phase shift associated with 
each element in the control loop. 

The open-loop gain of the system is the ratio of output 
to input when the loop is open. This can be found by 
placing the primary element in a test chamber (rather 
than in the process). and artificially varying the test 
chamber at various frequencies. Each change in test- 
chamber variable will produce a corresponding change in 
process variable. The ratio of the latter to the former is 
the open-loop gain. If the response of the primary ele- 
ment can be neglected, it is simpler to open the loop by 
disconnecting the primary element from the transmitter, 
and then vary the input to the transmitter in some arbi- 
trary manner. 

For closed-loop gain. the system is set up in conven- 
tional controlling manner. Then the set point on the con- 
troller can be varied sinusoidally at various frequencies. 
The ratio of the amplitude change in controlled variable 
to the change in set point at any one frequency is the 
closed-loop gain at that frequency. 


Portiens of this article were presented at IRE Symposium on In- 
dustrial Electronics, Pittsburgh, Pa. 
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Manning, Maxwell & Moore, Inc. 


When the loop is closed, changes in the controlled vari- 
able cause corrective valve action that opposes the orig- 
inal deviation from control point. It is desirable to have 
as large a corrective action as possible—that is, the open- 
loop gain should be as high as possible to minimize devi- 
ations from the control point. If there were no phase 
shifts or time lags of any type in the system, the open- 
loop gain could be made infinite; no deviation from con- 
trol point then would be possible because the slightest de- 
viation would produce infinite corrective action. The 
closed-loop gain would then be unity (or zero db). 

However, there are always lags present in the system. 
The inherent lags in each element in the control loop (in- 
cluding the process) cause phase changes so that the valve 
action is never exactly corrective—that is, the valve action 
is never exactly 180 degrees out of phase with the variable. 
As the frequency of the variation increases, the valve lags 
further and further behind its desired phase—and when 
it lags by an additional 180 degrees it reaches a phase of 
360 degrees behind the variable. When this happens it is 
not only not corrective, but it is now in a direction to make 
the deviation worse. /f the open-loop gain is unity (or 
greater) at the frequency at which the valve is lagging by 
this unwanted 180 degrees, the system oscillates. 


Stability Criteria 


\ closed-loop control system exhibiting unity gain 
(open-loop gain) and 180-degree phase lag is naturally 
unstable. These are the two criteria of stability: the 
open-loop gain must be less than unity at the frequency at 
which the phase lag is 180 degrees. Restated differently : 
the phase lag must be less than 180 degrees at the fre- 
quency at which the open-loop gain is unity. (Unity gain 
is zero db.) 
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A frequency-response analysis of each 
element in a typical control system 
shows that elimination of transmis- 
sion-line lag produces better control 
at both high and low frequencies. 


A system that is almost, but not quite, naturally oscil- 
latory suffers from damped oscillations when disturbances 
occur. To minimize these oscillations a safety margin 
of stability is provided by general agreement. That 
is, for good stability a phase lag of less than 135 de- 
grees, or an open-loop gain of less than 1/3 is de- 
sirable (rather than 180 degrees and unity gain). Re- 
stated differently, either a phase margin of 45 degrees 
or a gain margin of about 8 db is desirable. The phase 
margin is the safety factor in phase at the point where 
the gain is critical (drops to unity); the gain mar- 
gin is the safety factor in gain at the point where the 
phase is critical (becomes 180 degrees). 


Control Modes 

General-purpose controllers for continuous chemical 
processes incorporate three modes of control, or responses 
ito any deviation of the process variable from the desired 
set point. These three responses are proportional, reset 
(or integral), and rate (or derivative). 

Proportional response provides a corrective valve ac- 
tion exactly proportional to the deviation from the control 
point; reset repeats the proportional response at a pre- 
determined rate until the deviation is eliminated; rate 
response provides a corrective valve movement propor- 
tional to the rate at which the measured variable is chang- 
ing. 

Optimum control is obtained when all three controller 
responses are adjusted to highest values permissible (thus 
producing greatest corrective valve action) within the 
limits of system stability. 





























ELECTRONIC CONTROLLER 





Effect of Frequency on Each Mode 


Analysis of the three controller responses shows that 
proportional response is flat (independent of frequency ) 
and produces no phase shift. 

Rate response contributes no gain (additional correc- 
tive valve action) at low frequencies; however, it starts 
operating at some preadjusted frequency and at higher 
frequencies it increases at an approximate rate of 12 deci- 
bels per decade (that is, the output signal increases 4 
times for every tenfold change in frequency). 

The maximum gain due to rate (corrective valve action 
due to rate action alone) generally is limited to 20 db 
(factor of ten to one), and attenuates in the third decade 
to exclude noise and transient effects (that is, the rate 
signals falls off at frequencies greater than 100 times 
the lowest frequency at which the rate signal begins to 
occur). Inasmuch as rate response depends on the rate of 
change of the signal, the corrective rate signal occurs 
ahead of the deviation itself—that is, a phase lead occurs. 
This phase lead can be as much as 56 degrees, depending 
on the controller design. When rate response is adjusted 
properly it produces a maximum phase lead at the 
resonant frequency of the control loop. 

Reset response is proportional to the duration of the de- 
viation. Therefore, its gain (corrective valve action) is 
zero at high frequencies because the duration of a high- 
frequency signal is extremely short. Going down the fre- 
quency spectrum, it starts operating at some preadjusted 
frequency and then increases at a rate of 20 db per dec- 
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02 
FREQUENCY 
ade (that is, the reset signal increases 10 times for every 


tenfold decrease in frequency). The phase shift intro- 
duced by reset is opposite to that of rate—that is, the 


phase shift due to reset is a lag. The maximum phase shift 
is 90 degrees, which occurs only at near-zero frequency. 
However, the reset is adjusted so that its phase shift is so 
small at the natural frequency of the control loop that it 
has little effect on the stability of the system. 


Phase and Stability 


For stability, the open-loop gain should not exceed 
unity at the frequency where the total phase lag is 135 
degrees. If there were no phase shifts in the system there 
would be no stability problem. 

Many of the time constants producing the phase shifts 
in the process are beyond the control of the instrument 
engineer. However, those in the transmitter, controller, 
transmission lines, and valve can be analyzed and mini- 
mized by the engineer. Use of electric transmission elim- 
inates the two lags in the transmission lines (to and from 
the controller). The dead time inherent in pneumatic 
transmission also is eliminated. The resulting improve- 
ment in the frequency response of the system is more 
significant than may be realized at first. This improve- 
ment can be illustrated by a frequency-response analysis 
of the complete system. 


Bode Diagrams 


System performance is shown by use of frequency-re- 
sponse curves, or Bode diagrams 1". This method of 
analysis is becoming standard for expressing both proc- 
ess and instrument performance*. The first step is the 
plotting of the open-loop gain and phase change of each 
element in the system. 

In Figs. 2, 3, and 4 the gain of each element in a con- 
trol system is plotted against frequency. Figs. 2 and 3 
are pneumatic control systems; Fig. 4 is an electronic sys- 
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tem. The curves show the individual effect of the three con- 
troller responses, the transmitter, the lines, and the valve. 
Adding the individual responses gives the total open-loop 
response shown. 

Each Bode diagram represents an identical control 
problem with different types of control applied. The proc- 
ess under control is assumed to be a fast flow with a 
response that does not change until above 4 cycles per 
second. As this is much faster than the response of the 
valve and d/p transmitter, its effect on the total re- 
sponse is negligible. Hence the process response is not 
shown in Figs. 2, 3, and 4. 

The gains of each element in the system are shown on 
these curves. In order to facilitate the combining of these 
gains in series, which normally would require the multi- 
plication of each gain by all the others, the gains are 
shown in decibels. This permits adding of the individual 
gains because the decibel is a logarithmic (exponential) 
expression: Gain in db = 20 logy (AR), where AR is 
the amplitude ratio, or the ratio of the output to the input 
amplitude. As adding exponents is equivalent to multi- 
plication, the total gain of elements in series is found by 
adding their individual gains expressed in db’s. 

Both gain and phase shift are plotted against a com- 
mon frequency scale. This is convenient as their inter- 
relationship determines the performance which may be 
expected from a system. The total open-loop phase change 
may be determined by algebraic summation of the various 
component curves because phase changes are additive. 


The following table will assist in converting from db 
to amplitude ratio: 


Table for Converting db to Amplitude Ratio 





db | -20 | -15 [| -10 | +5 [07 5 7 10 | 15 | 20 
ratio | 0.1/1 | 0.18/1 | 0.32/1 | 0.56/1 | 1/1 | 1.8/1 | 2.3/1 | 5.6/1 | 10/1 
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Fig. 3. Same as Fig. 
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tee that 6db is approximately 2/1; 10 db is about 
; 14 db is about 5/1; 20 db is 10/1. 

. p to this point we have been considering only “open- 
loop” response (with the input to the transmitter inde- 
pendent of the process variable and artificially oscillated 
in a sinusoidal manner over the frequency range shown 


on the Bode diagram). 


Closed-loop Response 


This brings us to the “closed-loop response” as de- 
scribed by the effect on the process variable under arti- 
ficial oscillation of the set-point adjustment at various 
frequencies. 

Although the closed-loop-response curve has great sig- 
nificance in gunfire control and other servo applications 
where the set point is continuously varied, it is less sig- 
nificant in industrial control applications where the set 
point is usually stationary. The exception to this is found 
in cascaded control systems where the set point of a slave- 
control system is continuously varied by a master-control 
system. In any event, it is necessary to determine this 
curve because it is used to plot a very significant curve— 
“Response of Process to Load Changes” (Fig. 5). To plot 
the closed-loop curve, the points on the open-loop curve 
are referenced to the “Nichols Chart’* and replotted 
against the frequency scale. The “Nichols Chart” is a 
family of curves which provide for conversion from open- 
loop to closed-loop response. 

For clarity, a departure is made from the conventional 
Bode diagram. Twe gain scales are shown. The indi- 
vidual response of each element is first plotted against 
the “Relative Gain” scale, with the proportional response 
plotted with a gain of one (100-percent proportional 
band), or 0 db. The sum of the individual responses is 
then the total open-loop gain and total phase shift. Inas- 
much as the gain can be as high as unity when the phase 
shift is 135 degrees, it is possible to increase the gain 


: 02 04 : 
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when it is less than unity. For example, in Fig. 4, the 
open-loop gain is minus 8.5 db at 135-degree phase shift. 
Shifting the db scale downward by 8.5 db is equivalent 
to increasing the proportional response (and hence the 
total open- loop gain) by 8.5 db. The closed-loop response 
is now plotted against this new scale, marked “Gain.” 

Note in Fig. 4 that the gain margin (open-loop gain) 
is minus 21.5 db | (against “the outer scale) at the point 
where the phase shift is 180 degrees—even after the 
8.5-db increase in loop gain. As this is much greater than 
the minus 8-db gain margin recommended, the system is 
completely stable. 

The pneumatic system in Fig. 2 reveals that the “gain 
margin” is the criterion of stability, rather than the 
“phase margin.” This is caused by the rapid increase in 
phase lag produced by the pneumatic transmission lines. 
At the freque ncy where the open-loop phase curve passes 
through 1 80 degrees, the open-loop gain is shown to be 
minus 10.5 db (with a proportional gain of one). It is, 
therefore, possible to increase the controller gain by 2.5 
db in order to establish a gain margin of 8 db. This is 
effected, as before, by shifting the db scale. 


First-order and Second-order Elements 


It is convenient to classify the response of various ele- 
ments because many are basically similar. The simplest 
frequency-sensitive element is a simple resistance-ca- 
pacitance unit, such as a resistor and capacitor in series, 
a restriction and volume in series, etc. These simple first- 
order systems are characterized by an attenuation rate of 
20 db per decade (tenfold change in amplitude for ten- 
fold change in frequency) above the cutoff frequency 
(the frequency at which the attenuation is 3 db and the 
phase lag is 45 degrees) ; also by a maximum phase shift 
that approaches 90 degrees. 

A second-order element is essentially two first-order 
elements in series. Second-order elements are character- 
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ized by attenuation rates of 40 db per decade (hundred- 
fold change in amplitude for tenfold change in frequency ) 
and a maximum phase shift that approaches 180 degrees. 

The valve used in the tests is a conventional diaphragm- 
motor valve with a topwork volume of 65 cubic inches. Its 
response is such that it can be described as a second-order 
system incorporating two identical time-constants of 0.23 
second (determined by response to step change of 25%). 

The differential-pressure (d/p) transmitter shown may 
be described as an overdamped 2nd-order system. In fact, 
the damping in this instrument is so high that it may 
be considered as a first-order system because the 2nd- 
order effects occur well above 10 eps. 

For those unfamiliar with the Bode diagram as applied 
to process control, these notes may prove helpful: The 
position of rate and reset actions on the diagram are de- 
termined by the settings on the adjustments of the con- 
troller. Increasing the rate time in minutes moves the 
rate-response curve to the left. Increasing the reset re- 
sponse in “repeats per minute” moves the reset-response 
curve to the right. The asymptotes of these curves are 
shown as broken lines in Fig. 4. 


Cutoff Frequency 

The starting point of these asymptotes at the zero-db 
level represents the “cutoff frequency” or “break” point 
of each. These points may be determined for any given 
controller setting by the following formulas: 

(Rate) f, 0.00267/Rate time in min. 
(Reset) f, Repeats per minute/375 
The formulas are derived from the basic formula: 
f 1/(2 w T,) 0.16/T. 

Plotting the response curves is facilitated by first draw- 
ing the asymptetes—one with a zero-db-per-decade slope 
and the other with a 20-db-per-decade slope intersecting 
the first at the cutoff frequency. The actual response 
curves will approach these as asymptotically and will 
pass through the 3-db point at the cutoff frequency. This 
is shown in Fig. 4 by the reset response. 
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The related phase-angle curves may be drawn by pass- 
ing them through 45 degrees at the cutoff frequency, 25 
degrees at f./2, 65 deg. at 2f., and 85 deg. at 10f.. 

Second-order systems should be plotted according to 
their first-order components. The asymptotes of the high- 
er-frequency component will be a 40-db-per-decade slope, 
intersecting the 20-db-per-decade slope of the other com- 
ponent at the higher cutoff frequency. 

In the pneumatic systems (Figs. 2 and 3) two 200-foot 
pneumatic lines have been used. This is common in indus- 
trial applications and precise data concerning their be- 
havior is available*. Although it is possible to install pneu- 
matic controllers locally in the process area, thus reduc- 
ing the length of signal lines, it is not generally practiced. 
However, some instrument engineers insist on local in- 
stallation of controllers on fast processes such as flow’. 

Although local mounting provides considerable im- 
provement in frequency response, there are certain disad- 
vantages which probably account for the lack of general 
adoption. One concerns subjecting the controller to the 
environmentals of the process area—corrosive atmos- 
pheres, vibration, shock, and varying ambient tempera- 
tures. Cost is another consideration because local instal- 
lation necessitates use of four air lines instead of two. An 
additional disadvantage is that the controller adjustments 
are inaccessible to the operator. Granting the controversial 
aspects of these reasons it nevertheless can be shown that 
two lines, of only 40-feet each, limit the useable control- 
ler gain by a factor of 3 at high frequencies, and 6 at 
low frequencies, on a flow-control problem of the type 
under consideration. 


Comparison of Results 


Fig. 2 shows a conventional pneumatic system applied 
to the flow-control problem. Note that rate response is 
not shown as it is rarely used in this application. Fig. 3 
shows the same system with rate response included. It is 
doubtful whether mach benefit has been gained through 
use of rate. The fundamental problem is the rapid falling 
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off of the phase curve. While rate action alleviates this 
somewhat, the added gain reduces the “gain margin,” re- 
sulting in a reduction of the proportional gain which can 
be used. 

Fig. 4 shows the same system with electronic control 
applied. The rate response has been set at 0.009 minute; 
the reset response at 150 repeats per minute. The position 
of these curves reveals that a high degree of control gain 
is provided by all three responses. Considerably faster 
reset rate is used than earlier work had shown practical. 
This is evident from the overlap of the reset and rate 
asymptotes. 

The higher gain is made possible because of the im- 
provement in the over-all phase picture—which permits 
the additional phase shift created by the reset response. 


Control Setting and Ultimate Period 


The settings shown were determined by formulas which 
have been developed experimentally through analog sim- 
ulation of a large number of different control problems. 
These formulas operate on the “ultimate period” (P,) of 


the process, in minutes. This may be determined quickly 
in the field by turning off the reset and rate responses on 
the controller and increasing the proportional gain until 
a small constant-amplitude cycle is produced. P, is then 
the duration of one cycle in minutes. 

Working from the Bode diagram, P,, = 1/(60 f,), where 
f, is the resonant frequency determined by the intersection 
of the total process phase curve (less reset and rate effect) 
with 180 deg. The rate and reset formulas for setting the 
controller are: 

Rate (in minutes) 
Reset (in repeats / min. ) 


0.45 P, 

ye gl 

The above formulas have been specifically developed 
for use with the American-Microsen Control Equipment: 
applicability to other systems has not been investigated. 


a2 0.4 0.6 


FREQUENCY IN C.P.S. 


Response to Load Change 


The curves shown in Fig. 5 have been developed from 
the Bode diagrams (Fig. 2, 3, and 4). These are deter- 
mined by (1) plotting the reciprocal of the open-loop- 
response curves and (2) algebraically adding these new 
curves and the closed-loop-response curves to produce 
the “response of process to load change” curves. 

Note that in addition to the improved high-frequency 
response, a large improvement is evident in the low-fre- 
quency response. At 0.01 cps the pneumatic system attenu- 
ates by a factor of 5 (14 db) whereas the electronic sys- 
tem attenuates by a factor of 70 (37 db). Use of a faster 
d/p transmitter or a faster electro-hydraulic valve oper- 
ator would extend the frequency response further, the 
practical limitations being the presence of noise. 

These curves illustrate clearly the improvement in con- 
trol that can be achieved both at high and low frequencies 
by use of electronic technique. 


Electronic Control System 

The system to be described has been specially designed 
to utilize “direct-current” signals. This choice was made 
in preference to other types of signals, some of which are 
time-impulse, frequency, a-c. voltage, and d-c. voltage. 
The reasons behind the selection of direct-current signals 
are as follows: 

It is easily converted to force for “force-balance” 
operation. 

2. It is not affected by a-c. induced currents. This per- 
mits use of unshielded multiconductor cable, reducing 
cost and complexity of communication lines. 

It is singly dimensional and problems concerning 
frequency and phase are eliminated. 

It is simple to handle in cascade and ratio-control 
applications. Algebraic summation is simple. 

>. It is compatible with input requirements of equip- 
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Fig. 6. ''Microsen" balance. 


ment for high-speed monitoring, data-handling. print-out. 
and computation. 

6. It is adaptable to self-regulation. As used, line and 
receiver resistance may vary between 1 and 3000 ohms 
without affecting current level. 

7. The circuitry is simple and requires little mainte- 
nance equipment and technical know-how. 


The Electro-Mechanical Balance 


The key to the use of direct-current signals is the Elec- 
tro-Mechanical Balance (Fig. 6). This device provides a 
means of comparing deflection with current level, and 
incorporates an error detector to sense any unbalance 
between the two values. 

Fig. 7 shows the device coupled to a Bourdon pressure 
tube. The error detector is a small pancake oscillator-coil 
which operates in the grid circuit of a tuned-plate tuned- 
grid oscillator tube. Detuning of the grid circuit causes 
the tube to draw increasing current. Mechanical motion 
is introduced to the Electro-Mechanical Balance by a 
shaft coupled to the pivoted beam by a spring which con- 
verts motion to force. A coil suspended in a magnetic 
field is attached to the beam. The current in this coil pro- 
duces a force in opposition to the mechanical force. (The 
analogy to pneumatic techniques is implicit when a bel- 
lows is substituted for the coil in the magnetic field, and 
an air-bleed nozzle is substituted for the oscillator coil.) 
The oscillator coil has complete control of the output 
level; no further amplification is required. 

The standard output signal range is 0.5 to 5.0 milli- 
amperes; this is produced by a beam deflection of 5 one- 
thousandths (0.005) inch. 

As most process variables are measured by mechanical 
means, the Balance is directly adaptable. Some of the 
instruments available include the Mason-Neilan and 
Fisher-Governor displacement- and ball-float-type liquid- 
level elements, the Barton differential-pressure cell, and 
the Hagan Ring-Balance flowmeter. Temperature trans- 
mitters are available with both mechanical and thermo- 
couple inputs. Pressure elements are, of course, Ashcroft. 

In addition to its application in transducing measure- 
ments, the Electro-Mechanical Balance is employed in the 
set-point unit (or deviation detector) and in the re- 
corder. In the recorder (Fig. 8) the input to the Balance 
is direct current and the feedback is the mechanical force 
created by the position of the pen. Any unbalance between 
these forces is instantly detected by the oscillator coil, 
which produces corrective signals to a powerful rotary 


Page 264—Instruments & Automation—Vol. 28 


BOURDON TUBE 


RECTIFIED 
a+ ( AC ) 


OSCILLATOR 
CONTROL 
COIL 


\ INPUT TORQUE | 
» HAIRSPRING | 


/ 





aa] 


FULCRUM 
ies, OSCILLATOR 


! CIRCUIT 
PRESSURE 
INPUT SZ 
FEEDBACK 
CURRENT 


_ CALIBRATING 
RESISTOR 


TRANSMITTED 
= — CURRENT 
l OUTPUT 


Fig. 7. ""Microsen’’ balance used as pressure transmitter. 


solenoid which positions the pen. Selective damping is 
provided by a switch. 

The Balance in the set-point unit (Fig. 9) compares the 
input current to a mechanical force determined by the 
position of the set-point adjustment. Unbalance of these 
forces is detected by the oscillator coil, and a current is 
produced which is fed through a second coil in the mag- 
netic field to re-establish equilibrium. The magnitude and 
polarity of the current flow in the feedback circuit is 
converted to voltage; this is the error signal fed to the 
controller. The set-point unit is completely independent 
of the recorder and is, therefore, not limited by the fre- 
quency response of the latter. 


Electronic Controller 


The Controller (Fig. 10) consists essentially of two 
high-gain amplifiers with resistance-capacitance networks 
in their feedback circuits to provide accurate and reliable 
time-constants for integrating and differentiating actions. 
Rate and reset adjustments select the resistance value in 
these circuits. 

The arrangement of the control responses follows 
the Clarridge® approach, and differs from the convention- 
al controller in that the rate response precedes the pro- 
portional and reset responses. The rate section is pre- 
ceded by a proportional response with a fixed gain of 
0.5 (200-percent proportional band). This produces a 
marked improvement in start-up performance because 
rate action is available regardless of the magnitude of the 
deviation or narrowness of the adjustable proportional 
band. 

Another feature of the controller is the operation of 
the “Manual” to “Automatic” transfer. The Manual Po- 
sitioning Station consists of a small separate unit, usu- 
ally mounted directly in place on the graphic panel. When 
on “Manual” control, the M/P Station provides an inde- 
pendent source of regulated current to the valve. The 
controller remains functioning even though its output is 
short circuited. However, the output of the M/P Station 
is referenced to the flow of current in the contreller cir- 
cuit, which follows it precisely because any difference be- 
tween the two current levels appears as a corrective volt- 
ege in the reset circuit of the controller. This eliminates 
the balancing procedure usually required in order to pre- 
vent “bumping” the valve in transfer, The operator has 











Fig. 8. "'Microsen" balance used as recorder. 
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Fig. 9. '"Microsen" balance used as set-point unit. 


only to push the “Auto” button when he desires to re: 
linquish hand control. 

The valve positioner (Fig. 11) receives the standard 
current signal of 0.5 to 5.0 milliamperes. it is similar to 
the pneumatic type. A conventional flapper and nozzle are 
incorporated. The position of the valve stem is converted 
to force by a spring coupled to the flapper; this is com- 
pared to the current force produced by the coil which is 
directly connected to the flapper. The air-bleed nozzle 
detects the unbalance and controls the air to the dia- 
phragm operator. 


Data Handling 


Rapid progress has been made in the techniques of 
handling data automatically. Most analog-to-digital con- 
verters and print-out devices read d-c. voltage signals 








Rate Time 











Fig. 11. Electro-pneumatic converter for valve. 








and are, therefore, directly compatible with the direct- 
current signals. The economic implications are important 
as process log sheets are often tabulated by the operator 
on an hourly basis. The equipment necessary to auto- 
matically type these data at prescribed intervals, on 
master log sheets, may be purchased for the cost of one- 
half a man year for an average-size process unit. In ad- 
dition to tabulation, other functions are available which 
include automatic integration and continuous scanning 
for alarm points. These features add to the versatility of 
electronic instrumentation. 
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tion of blast furnaces to increase the productive 

capacity, to decrease the off-grade product, to lower 
manpower requirements, to reduce possibility of human 
error, and to protect an investment up to $10,000,000. 

The basic feature of the Mohr automatic control system 
is interlocked control of every phase of the furnace-charg- 
ing program. The system also controls the temperatures 
of the hot-blast stoves and of the blast itself. 

The system described was coordinated and installed in 
blast furnaces at (1) Dominion Foundries & Steel Limited, 
Hamilton, Ontario, Canada, (2) Crucible Steel Company 
of America, Midland, Pa., and (3) Detroit Steel Corpora- 
tion, Portsmouth, Ohio. Contributing to the program and 
furnishing equipment for the system were Steel Mill En- 
gineers, General Electric Company, Canadian General 
Electric Co. Ltd., Leeds & Northrup Company, and As- 
kania Regulator Co. 


( UTOMATIC CONTROL is applied to the opera- 


Charging Program Control 


The charging system (Fig. 1) is based on a system of 
interlocks so that the charging sequence can proceed only 
in a preset manner. The system comprises: 


1. A scale car which runs on a track underneath the 
iron ore, scrap, slag, and limestone storage bins, and into 
which is charged a predetermined weight of ore or lime- 
stone as called for in the furnace burden calculation. The 
scale car consists essentially of two hoppers which are 
filled independently to a weight desired by the scale-car 
operator. After the hoppers are filled the scale car is moved 
on the track to a position over the skip cars, and the pre- 
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viously weighed amounts of materials are discharged from 
the scale car into one of the two skip cars. 

2. On either side of and above the skip-car pit are two 
central coke bins. Under these bins are two separate vi- 
brating screens which discharge their coarse product into 
coke weigh hoppers, and their fine product onto a belt 
which transports these materials away from the furnace 
to a distributing point for coke breeze. The coke weigh 
hoppers are provided with automatic gates and can charge 
the skip cars with a predetermined weight of coke. 


3. Means for transporting the raw materials to the top 
of the furnace is provided by the two skip cars, which op- 
erate on parallel inclined tracks. As one car ascends to 
the top of the furnace the other descends to the pit. 

4. At the top of the furnace the skip load is dropped 
into a revolving hopper, or distributor, which permits 
charging the materials at different positions around the 
furnace so that an even distribution is maintained. 


5. The bottom of the revolving hopper is equipped with 
a gate known as a small bell. After the hopper has re- 
volved, the small bell is opened and the load falls into a 
large hopper, which also has a gate on the bottom. 


6. This gate is known as the large bell. After a pre- 
scribed number of skip loads from the small bell are 
emptied onto the large bell the large bell is opened and 
the material falls into the furnace. The purpose of the 
two-bell system is to prevent the loss of the products of 
combustion from the furnace to the atmosphere because 
they not only are toxic but also are used for heating the 
checkerwork of the hot-blast stoves, and for firing coke 
ovens, soaking pits, and steam boilers. 


7. Another component of the charging system is a 





AUTOMATION 


Newest feature in automatic con- 
trol of modern blast furnaces is 
control of the entire charging pro- 
gram. Recording of top tempera- 
ture, downcomer temperature, 
stockline level, stockline speed, 
and inwall temperatures are basic 
guides for the operator. New tech- 
niques also include automatic con- 
trol of hot blast at each tuyere, and 
continuous analysis of furnace gas. 


Fig. 2 (top). Half of main control panel 
for furnace charging control. 


Fig. 3. Selector buttons on main control 
panel, showing round-selection switch and 
skip-control buttons (center area of panel 
in Fig. 2). 


stockline test rod, of which usually two or three are sup- 
plied with each furnace. These test rods indicate to the 
operator the distance of the burden or stock below the 
large bell, telling him when the furnace needs to be 
charged and also warning him if the burden is not de- 
scending properly in the furnace. In order to prevent 
damage of these rods it is necessary that they be removed 
from the stockline each time the large bell is lowered. 


6. Also included with the charging system is a stock 
watering device which delivers a predetermined amount 
of water to a skip car. This water decreases the amount 
of dust produced by the furnace and lowers the top tem- 
perature so that the steel work at the top of the furnace 
is not overheated from high furnace-gas temperature. 

The Mohr Program Control automatically initiates 
these various operations in the proper sequence in addi- 
tion to checking circuits to insure that the proper condi- 
tions exist before moving to the next operation. All func- 
tions can be either automatic or manual, as selected by 
the operator. A detailed description of the control is given 
in a General Electric publication by J. E. Oram" and by 
C. P. Hamilton’? of the same company. 

The control system includes rotary stepping switches, 
latch-in relays, control relays, transfer switches, and push 
buttons combined to give a prescribed operation sequence 
(Fig. 2). A spare relay of each type, provided in the main 
control panels, can be substituted quickly into a circuit 
while the replaced relay is checked. The two main panels 
occupy a total space of 8 ft. x 3 ft. 

Indicating lights on the operator’s panel-board in the 
stockhouse give the operator the following information: 
(1) Position of stockline. (2) Degree of distributor ro- 
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tation. (3) Condition of coke hoppers. (4) Position of 
large bell and small bell. (5) Position of skip cars. (6) 
Material required in the next charge to the skip car. 
(7) Which round of the program is being carried out 
and how many skips of this round have been dropped on 
the large bell. 


Furnace Program 


Assume that the furnace program consists of two 
rounds—A and B, and that A round and B round are to 
be charged alternately to provide the proper burden for 
the furnace. Assume that A round consists of one skip of 
stone, two skips of coke, and one skip of ore; and that B 
round consists of one skip of stone, one skip of coke, and 
two skips of ore. The round-selector switch on the main 
control panel (Fig. 3) is set on position “A B,” which will 
automatically alternate rounds A and B. The stone button 
will be depressed on round A for the first skip, the coke 
button for skips two and three, the ore button for skip four 
and the off-dump button for skip five. On the round B 
the stone button will be depressed for skip one, the coke 
button for skip two, the ore buttons for skips three and 
and four, and the off-dump button for skip five. 

Assuming that the control light indicates the left skip 
to be in the pit, the operator will then drop a load of stone 
from the scale car into the left skip. He presses the skip 
start button, and the left skip moves out of the pit and 
ascends to the top of the furnace, the right skip descend- 
ing to the pit. As the next two skip tubs are to be filled 
with coke (an automatic operation) the scale car oper- 
ator, who rides on the car, moves the car to the bins to 
fill the scale-car hoppers, filling the right skip with ore 
and the left with stone for this particular burden. 
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Fig. 4. Hot-blast temperature-control system. 


As the loaded skip nears the top of the furnace it au- 
tomatically decelerates. If for any reason the small bell is 
open or the previous charge has not been dropped from 
the small bell, the skip will stop and wait for the small 
bell to complete its cycle and then will continue on the 
charging position. 

As the right skip reaches the pit the right coke-hopper 
gate motor is energized to open the gate and drop the 
coke into the skip. When the hopper is empty the gate is 
closed and the skip automatically ascends the skip incline. 
As the right skip leaves the pit it causes the small bell to 
be lowered so that the charge from the first skip is dropped 
onto the large bell. When the small bell is closed the skip 
count light on the operator’s panel will indicate that skip 
one has been charged to the large bell. 

Meanwhile, the screen over the empty coke hopper 
has been started, filling the hopper with the desired weight 
of coke. When the left skip reaches the pit a pre-measured 
quantity of coke will be loaded into it. A light on the 
operator's panel shows that skip four is to be ore; as the 
right skip enters the pit the operator loads it with ore 
from the right scale car hopper and presses the start 
button. Since a light indicates that the next skip (the 
first one of round B) should be charged with stone, as the 
left skip enters the pit the operator loads it with stone from 
the left scale car hopper and presses the start button. As 
this skip leaves the pit the small bell is lowered, dropping 
the last skip load of round A to the large bell. The small 
bell closes and the large bell opens, charging the four 
skips of round A into the furnace. The sequence for round 
B is then continued in the same manner as round A: 
upon its completion the control is automatically changed 
back to round A again. 

Interlocking features are provided with the program 
control so that certain operating procedures can go into 
effect only when a correct situation exists to carry out 
these procedures. For example: (1) Coke can only be 
discharged into its respective skip when this skip is in 
the pit. (2) The scale car hopper gates can be opened 
only when the scale car is centered over the pit, the pro- 
gram calls for an ore or stone charge, and the respective 
skip is in the pit. (3) The small bell must be closed before 
the large bell can open, and the large bell must be closed 
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Fig. 5. Stove temperature-control system. 


before the small bell can open. (4) The revolving hopper 
must be stationary while the skip is discharging, and the 
stockline recorder rods must be lifted to the top of the 
furnace before the large bell can open. 


Stove Temperature Control 


Each stove used to heat the air going to the furnace is 
supplied with a gas burner; burner combustion is con- 
trolled by a fuel-air ratio regulator. The stove tempera- 
ture control (Fig. 5) consists of (1) the dome-tempera- 
ture control and (2) the flue- temperature control, each 
of which can take over the control of the gas being de- 
livered to the stove, depending on the temperature exist- 
ing in that part of the stove. 

The stove dome-temperature control insures that the 
dome will not become over-heated. If the dome tempera- 
ture approaches the preset control point the dome-tem- 
perature recording controller adjusts the fuel-air ratio 
controller to introduce excess air to the burner, thus 
decreasing the temperature of the products of combustion 
in the stove. 

If the fuel-air ratio regulator has moved through its 
entire range so that it can supply no further excess air 
to the burner, control is transferred from the drive unit 
on the fuel-air ratio controller to a drive unit operating 
a butterfly valve in the gas inlet to the burner. This drive 
unit closes the butterfly valve, reducing the amount of 
gas to burner. 

A similar control point is established in the flue of the 
stove; as this temperature is approached the stack-tem- 
perature recording-controller closes the butterfly valve 
in the gas line. In this way automatic control of both 
dome temperature and flue temperature is maintained. 
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Fig. 6. Instrumentation for recording inwall temperature, gas 
temperature, and stockline level and speed. 


Hot-blast Temperature Control 


The air passing from the stove is considerably hotter 
immediately after the stove has been heated by the gas 
burner than it is after cold air has been introduced into 
the stove for a half hour or more. For this reason cold 
air is admitted to temper the hot air from the stove so 
that maintenance of a uniform blast temperature is pos- 
sible (Fig. 4). At the beginning of the stove operation a 
maximum amount of tempering air is admitted; this 
amount is gradually decreased as the average temperature 
of the stove decreases until such time as the stove is unable 
to maintain the desired blast temperature without any 
mixing air. At this time that particular stove is shut off 
and air is passed through another stove. 

A thermocouple is placed in the hot-blast main from 
the stoves near the circular bustle pipe at the furnace. 
Butterfly valves are placed in the cold-blast line (from 
the turbo blower) and in the mixer line which tempers 
the air at the stove outlets. A pre-set temperature is 
established by the hot-blast temperature recording-con- 
troller, which controls the butterfly valve in the mixer 
line. If this butterfly valve is wide open and the tempera- 
ture of the hot blast is still above that of the control 
point, the control is transferred to the drive unit operat- 
ing the butterfly valve in the cold-blast main from the 
turbo blower, closing this valve and forcing more air 
through the mixer line and less through the stoves. As a 
result hot-blast temperature can be maintained at a uni- 
form level. 








Fig. 7. Stockline mechanism for measuring position and speed of 
stockline. 


Furnace-temperature and Stockline Recorders 

Recording of the temperature at the top of the furnace, 
and of the level and the rate of descent of the stockline, is 
extremely important to the furnace operator. Furnace 
inwall thermocouples usually are installed near the top 
of the furnace at 90-degree intervals around the circum- 
ference (Fig. 6); they may be placed at one or more 
levels. Also, the temperature of the gases coming from the 
furnace is measured before and after cleaning. 

The position of the stockline level, through an interval 
of 0 to 20 feet below the large bell, is measured by a 
slidewire on the shaft of the stockline winch. A tach- 
ometer generator on this winch generates a voltage pro- 
portional to the speed of the stockline descent so that 
the stockline speed also can be measured in units of 0 to 
10 feet per minute. Both stockline level and speed are 
recorded continuously. A clutch is provided and the 
tachometer is declutched when the rod is withdrawn from 
the furnace (Fig. 7). 


Future Development 
While not yet considered as standard practice, there 
are several other automatic techniques which are in suc- 
cessful operation on blast furnaces in the United States 
and Europe. Foremost among these are: 


1. Automatic handling and charging of limestone from 
central bins and weigh hoppers, in the same manner as 
the coke-handling described. 

2. Automatic control of the volume of hot blast intro- 
duced at each individual port or tuyere of the furnace, 
of which there may be as many as twenty. 

3. Continuous analysis of the furnace gases (which 
helps the operator to prevent production of off-grade 
iron), and continuous measurement of the dirt in the 
gases to check the efficiency of the gas-cleaning system. 

4. Automatic reversal of air and gas valves on the hot- 
blast stoves, for rapid change from one stove to another. 

5. Automatic control of the moisture in the hot blast 
to the furnace through continuous measurement and 
introduction of steam. 


References 
1. A General Electric Publication. 
2. Hamilton, C. P., “Integrated Electrical System 
Heart of the Modern Blast Furnace,” Steel, Vol. 34, No. 8, 
February 22, 1954. 











February 1955—IJnstruments & Automation—-Page 269 
















STARVED-CURRENT AMPLIFIER 


Maximum gain of a conventional pentode is about 250. 
However, by “starving” the pentode (lowering screen volt- 
age below 10 percent of plate voltage, and using plate 
load resistor of about 10 times the conventional value), 
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the amplification factor is increased greatly. This “starved- 
current” pentode (6AU6) gives a gain of about 750 with 
load resistor of 5.6 megohms and screen voltage of about 
2 volts, 

The starved-current pentode is shown direct-coupled to 
a 6V6 power amplifier for audio (a grid resistor would 
reduce gain). Only 2 millivolts input is required for 0.1 
watt output (92-db gain). However, high-frequency re- 
sponse is poor because of tube and circuit capacitances 
shunting the 5.6-meg resistor (response is down 3 db at 
180 and 2500 cps.) Heaters are biased 2 volts pos. to 
reduce hum. 

B supply: 200 volts at 26 ma. 

Gain of 6AU6: 750 

Gain of audio amplifier: 92 db 

Source: P. S. Lederer in Radio-Electronics, March, 
1954. 


NEGATIVE-INDUCTANCE CIRCUIT 


In inductive circuits, the time constant of the circuit 
(L/R) limits the frequency response (bandwidth). The 
circuit shown is an effective negative inductance which, 
in series with a positive inductance, can cancel the time 
constant (or even reverse the phase so that the current 
leads the voltage). The circuit was developed to reduce 
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the time constant of magnetic-amplifier circuits, but can 
be applied to any inductive device—relays, transducers, 
etc. 

The current in the positive inductance (control current 
for a magnetic amplifier) causes voltage iR across the 
10-ohm resistor. This causes plate voltage MGRdi/ dt 
(where G is mutual conductance of tube; M is mutual in- 
ductance of transformer). Transformer is connected to 
give M a negative sign with respect to external circuit. 
Hence plate voltage is -MGR di/dt, which can be written 

L’ di/dt. This is effectively a negative inductance in 
series with the external positive inductance. Adjustment 
of 100-ohm potentiometer varies plate-signal amplitude, 
which is effectively same as change in L’. Hence negative 
inductance can be varied to be less than, same as, or 
more than L. Complete cancellation of time constant of 
magnetic amplifier was effected by this circuit for signals 
up to 2000 eps.; DC stability of circuit was not affected. 

Source: G. M. Ettinger in Electronics, Jan., 1954. 


FLIP-FLOP WITH CLAMPED OUTPUT 


The flip-flop is a bistable multivibrator used for count- 
ing, frequency-division, binary scalers, etc. As grids are 
direct-coupled to opposing plates, there are two condi- 
tions of equilibrium—one tube conducting, other tube 
nonconducting. Negative 40-v. pulse (for counting rates 
up to 20 ke) or neg. 80-v pulse (for up to 100 kc) causes 
conducting tube to cut off, and other tube to conduct. 
Output signal would be greater than 100-v square or 
rectangular wave without clamping diodes shown. With 
clamp, output is 40-v square or rectangular wave. For 
binary counting, the two inputs would be connected to- 
gether (through 10-uuf capacitors) so that tube would 
“flip” and then “flop” on successive pulses. 

Clamping diodes prevent output from going above 
ground potential or less than minus 40 volts. Hence out- 
put is a square or rectangular wave that swings from 
ground to minus 40 volts. Rise time is less than 1 usec; 
decay time less than 4 usec; operates at rates up to 100 
ke. Circuit is available as plug-in unit from supplier. 

Uses: Binary or linear counting, frequency division, 











CIRCUITRY 


The circuit is the heart of all electronics. 
This begins a series on basic electronic 
circuits, the “tricks of the electronic 


trade.” Unless marked, resistors are in 
ohms, capacitors in microfarads. 
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switching, driving logical “and” “or” circuits (with 
clamp). 

Output: 40-v square or rectangular pulse (with clamp) ; 
over 100-v square or rectangular wave (without clamp). 

Input: 40 to 80 v. neg. pulse or square wave. 

Frequency range: 0 to 100 ke. 

B supply: 100 v at 6.8 ma.; 

200 v at 7.0 ma. 
40 v at 4.4 ma. (for clamp) 

Source: EECO Production Co., 827 S. Vermont Ave., 

Los Angeles 5, Calif. 


CATHODE-FOLLOWER REGULATOR 


As a cathode follower has low output impedance, it can 
supply current to a load with fair regulation against load 
change. This circuit uses two high-mu triodes in parallel. 
Output voltage is established by grid potential, which is 
determined by voltage-divider network Rl, R2, R3. As 
shown, grid potential is about 40 v; output voltage is 
about 50 v at 20 ma (full load). Regulation is 5 percent 
from no load to full load (20 ma) ; output changes | v for 
each 8-ma change in current. 








Output voltage depends on voltage divider; other out- 
put voltages, including negative values, can be obtained 
by changing circuit constants and by use of positive- 
grounded power supply. For example, deleting Rl pro- 
duces output of 100 v de at load currents to 15 ma. 

Output will follow all variations in supply voltage; 
hence supply voltage should be regulated—except where 
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voltage division is desired. Note that circuit is a basic 
voltage divider with no loss of power (as in conventional 
bleeder-dividers). Circuit is available as plug-in unit 
from supplier. 

B supply: 200 v de, regulated; 1 ma no load, 21 ma 
full load. 

Source: EECO Production Co., 827 S. Vermont Ave., 
Los Angeles, Calif. 


TUNED-AMPLIFIER FILTER 


A phase-shift oscillator whose gain is reduced to below 
the oscillating point acts like a high-Q filter, or tuned 
amplifier. In the circuit shown, the left-hand stage (1% 
of a 12AU7) is a cathode follower that is cathode coupled 
(through the common 220-ohm cathode resistor) to the 
phase-shift oscillator. However, the oscillator (14 of a 
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ADJUSTMENT 


12AX7) can not oscillate because it requires a gain of 28 
for oscillation—and the gain is adjusted by the bias re- 
sistor R, (1000 ohms) to be less than 25. The circuit is 
thus highly regenerative at the tuned frequency (29.5 
cps), but cannot become unstable. Thus the circuit is a 
high-Q filter (at 29.5 cps) without use of inductors. Small 
tuning changes can be made with the 200K potentiometer. 
Source: Hansel in JRE Proceedings, Dec., 1953. 
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Electronic weighing techniques are finding ever-increasing uses. 


Typical basic elements for electronic weight determination, and 


how they are adapted to many weighing applications, are pre- 
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sented, as is an intriguing glimpse of planned developments. 


ments—load cells, servo system, and data-presenta- 

tion device. The weight to be measured is placed on 
the load cells, which produce an output voltage propor- 
tional to the applied weight. This voltage is fed to the 
servo system, which automatically adjusts a balancing 
potentiometer to an equivalent position and, at the same 
time, positions the data-presentation device. 


Ji nerts—toad SCALE comprises three basic ele- 


Basic Scale Systems 


Fig. 3 shows the basic electronic weighing systems. 
Load cells can be placed under a conventional weigh- 
bridge, in a crane scale with attached hook, or in various 
equipments in diverse ways. Cables convey the electrical 
weight information from the load cell to the instrument 
which contains the servo system and one or more data- 
presentation devices. When batching, regulation, inter- 
mittent feeding, and other automatic processes are in- 
volved, additional instrumentation is included in the 
weighing system. 


Load Cell 


The load cell (Figs. 2 and 4) consists of a calibrated 
steel loading column, four strain gages bonded to the 
sides of the column, and a hermetically sealed metal con- 
tainer. The four strain gages (fine resistance wire laid 
Contributed by the Instruments and Regulators Div. of The American 


Society of Mechanical Engineers at the Eighth Nationa] Instrument 
Conference, Chicago, Il. 
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back and forth on a thin strip of impregnated paper) are 
connected electrically in the form of a Wheatstone bridge. 
Two diametrically opposite corners of the bridge are 
connected in series with the input terminals of the load 
cell; the other two corners serve as the output terminals. 
During operation, a constant a-c. voltage is impressed 
across the input terminals of the cell. For no-load condi- 
tions, the bridge is in electrical balance and the output 
voltage is zero. When a load is placed on the steel loading 
column, the column deformation changes the resistance 
value of each gage, which unbalances the bridge and 
causes an output voltage proportional to the load. 


Servo System 


The servo system measures the load-cell output voltage 
by comparing it with a reference a-c. voltage. Major 
components of the servo system are (Fig. 5) a balance 
bridge, an amplifier, a two-directional servo motor, and 
a zero-adjust bridge. Note that the input to the amplifier 
consists of three voltages in series—load-cell voltage V, 
bridge voltage X-Y, and a portion of the zero-adjust 
voltage. With no load on the load cell, the system is at 
zero balance. However, if a load is placed on the cell, a 
voltage appears across the amplifier input terminals. The 
amplified voltage directs the servo balance motor which, 
through a mechanical gear system, drives both the rotary 
precision potentiometer in the balance bridge and the 
movable element of the data-presentation device. The 
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Fig 2. Details of load cell and bridge circuit. 


Fig. 3. Basic scale systems. 


servo motor continues to run until the balance-bridge 
voltage (between points X and Y) is equal in magnitude 
to the load-cell voltage. The motor then stops because 
the two voltages cancel one another, leaving zero voltage 
impressed across the amplifier input terminals, or zero 
power to drive the motor. 

The zero-adjust bridge, used to bring the recorder to 
a proper zero balance, -consists of a separate voltage 
source and a potentiometer which serves as a voltage 
divider, Adjustment of this potentiometer permits one to 
(1) obtain a proper zero balance of the recorder by 
producing a voltage which is equal and opposite to any 
undesired voltage in the measuring circuit, (2) cancel 
any slight zero shifts which might occur due to tempera- 
ture variation or other causes, and (3) cancel out the 
voltage due to a weighbridge or other form of load-re- 
ceiving element on the load cells. 

If tare-weight compensation is desired, a device similar 
to the zero-adjust control, consisting of another separate 
voltage source and potentiometer, is incorporated in the 
servo system. However, the potentiometer has a hand 
dial calibrated in weight units, which is set to the indi- 
cated tare weight for each load. 


Data Presentation 


As the angular displacement of the servomotor shaft is 
proportional to the applied weight, it may be used to 
position data-presentation elements such as pens, pointers, 
digit wheels, or printing mechanisms. Fig. 6 shows the 
step-cam and sensing-finger system which is used in 
some full-figure printing recorders to convert the angular 
displacement of the servomotor into discrete digits. Each 
sensing finger is pulled back to the waiting position while 
the motor rotates to a new balance point. Once the 
servomotor has brought the step cams to a new balance 
position, the sensing fingers move forward and engage 
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the cams. As each sensing finger moves forward, its 
attached rack meshes with the pinion of its associated 
typewheel, and rotates the wheel to a printing position 
corresponding to the digit being detected on the step cam. 
As soon as all typewheels have been positioned, the print 
hammer snaps down and records the weight on a card 
or tape. The sensing fingers then move back to the wait- 
ing positions until the next weight is to be printed. 


Limitations of Load Cells 


Use of load cells requires consideration of four factors 
—excessive overloading, shock, eccentric loading, and 
rapid temperature change. 

Excessive Overloading: Overloads up to 120 percent 
of rated cell capacity will not harm a cell mechanically 
or electrically. Overloads of 150 percent of rated cell 
capacity may cause a slight zero shift; if continually 
repeated, the life span of the cell will be shortened. Re- 
peated overloads of 200 percent of rated capacity and 
greater will harm the cell. 

Sheck: Load cells, owing to high response speed, react 
to shock loads. The peak value of the impact force on a 
cell should not exceed 120 percent of its rated capacity. 

Eccentric Loading: No mechanical harm will result if 
a lateral component of load force up to 25 percent of 
rated cell capacity is applied to the end of a cell per- 
pendicular to the center axis of the loading column. 
However, such a lateral load force does introduce errors 
into the electrical measurement because the loading 
column is improperly deformed. Therefore, it is essential 
that the load force be exerted directly along the center 
axis of the loading column, at least when a reading is 
being taken. 

Temperature: In general, load cells are well compen- 
sated for normal ambient temperature changes and are 
designed to operate at temperatures ranging from slightly 
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Fig. 4. Load cells of different capacities. 


below 0 to a maximum of 150 deg. F. With precautions 
it is possible to operate the cells at somewhat higher and 
lower temperatures. 


Other Load-cell Considerations 


Sealing: Certain types of load cells are hermetically 
sealed and may be installed to operate under adverse 
conditions. Oil, water and dirt will not affect accuracy. 

Vumber of Cells: Either a single cell or several cells 
may be used to support a load. Up to sixteen cells have 
been used to support a single weighbridge. When more 
than one cell is used, the electrical output terminals of the 
various cells are connected in series and the combined 
voltage thus obtained represents the total load supported. 

{ccuracy: The calibration accuracy of load cells nor- 
mally used for weighing installation is 0.1 percent of 
rated capacity throughout the weighing range. 

Load-cell Capacities: At present, available load-cell ca- 
pacities are from 200 lbs. to 200,000 lbs. 

Physical Dimensions: Small-capacity cells have over-all 
heights somewhat less than 5 inches, and outer diameters 
of approximately 3 inches; 200,000-lb.-rated-capacity 
cells have an approximate over-all height of 10 inches and 
outer diameter of 7 inches. 

Tension and Compression: Usually, load cells are de- 
signed for use in either tension or compression. 

A.C. or D.C.; Load cells may be operated on either a-c. 
or d-c. electrical power. 

Distortion Under Load: Dimensionally, load cells 
change little when placed under load. The maximum de- 
flection which may occur in the steel loading column for 
rated capacity load is of the order of 0.005 to .010 inch. 

Interchangeability: In the event that a cell is damaged, 
it can be removed easily and a new cell mounted in its 
place. . 


Power Supply 


At present, most electronic scales are designed to op- 
erate on a-c. power, principally because a transformer 
can provide the individual power supplies for the load 
cells and various measuring circuit elements—reference 
voltage, zero-adjust voltage, etc. The transformer used has 
a single primary winding and several secondary wind- 
ings. The primary is connected to the power line; the 
secondary windings serve as individual power supplies. 

(An important advantage of this arrangement is that 
voltage fluctuations in the power line are reflected equally 
into each of the secondary windings. Therefore, the over- 
all scale circuit tends to maintain its same point of bal- 
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Fig. 5. Servo system. 
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Fig. 6. Step-cam and sensing-finger unit for converting shaft 
position into discrete digits. 


ance and does not appreciably change with power-line 
fluctuations. When power-line fluctuations become exces- 
sive, voltage-regulating equipment must be used. 

The use of d-c. power poses regulation problems; a-c. 
power is preferred at present. 


Cables 


All cables in the load-cell circuit or general measuring 
circuit must be shielded and the shields grounded to pre- 
vent stray fields from influencing the scale. Where pos- 
sible, cables should be installed in conduit. 

In general, when using standard electronic-scale equip- 
ment, load cells may be located up to 200 feet from the 
recorder. Controlling factor in this regard is the temper- 
ature coefficient of resistance of the cable wires; if the 
interconnecting cables exceed 200 feet, normal tempera- 
ture variation may cause sufficient line fluctuation (due 
to cable resistance variation) to affect the accuracy of 
the scale. However, with modified equipment it is pos- 
sible to extend the distance beyond 200 feet. 


System Considerations 


Under normal industrial conditions the accuracy of 
electronic weighing systems is comparable with the best 
mechanical weighing systems. Weighing installations can 
be furnished to meet commercial tolerances recommended 
by the United States National Bureau of Standards. Elec- 
tronic weighing has been officially accepted by all states 
to which a request for acceptance has been submitted. 

The two most noteworthy aspects of electronic weigh- 
ing are (1) the relatively small size of the load cells, and 
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Fig. 8. Traveling-crane scale. Recorder can be in crane house. 


(2) the fact that the weight information is conveyed by 
electrical signal through flexible cable. Thus remote and 
interconnected multi-station recording is possible. 

Owing to the small size of the load cells, the structure 
of the scale may be kept at a minimum and highly func- 
tional designs are possible. 

A wide variety of computational and control devices 
may be integrated into the basic instrumentation. 


Electrical Readout 


The electrical readout mechanism (Fig. 7) consists of 
a bank of wiping switches. Each switch has ten contact 
positions, representing the digits 0 to 9, and operates in 
conjunction with a specific sensing finger. From these 
switches, it is possible to deliver digitized weight infor- 
mation to tape punches, electrical typewriters, etc. 


Control Devices 


By attaching cams to the servomotor drive shaft to 
actuate switches at given points of rotation, and by util- 
izing other electrical components such as timers, many 
sequential controlling procedures are possible. 


Use of Slip Clutch 

In some weighing applications it is desirable to record 
incremental changes in load, rather than the total load on 
the scale. A slip clutch is incorporated between the servo- 
motor and recording mechanism to accomplish this. For 
example, several different commodities may be placed 
on a blast-furnace scale car before it is dumped, yet 
it is necessary that the weight of each commodity be re- 
corded. In this case, after each commodity is placed on 
the car scale and recorded, the slip clutch between the 
servomotor and step cams is temporarily disengaged 
while a return motor moves the recording mechanism 
back to the zero position. The clutch is then engaged 
again. As a result, only the weight of the following load 
will be recorded. 

For “loss in weight feeding” applications, a similar 
procedure is followed. 
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Fig. 9. Overhead-crane scale. Recorder or dial can be in crane 
house or on floor. 


Crane Scales 


One of the most important contributions made by elec- 
tronic weighing in industry is that of the crane scale. 
Electronic crane scales combine transportation and 
weighing of heavy materials into one operation. The load 
detection unit (Fig. 9) is manufactured as a complete 
assembly and consists primarily of load cell with a lifting 
eye on top and conventional crane hook on bottom. A 
spring take-up reel gives out and takes up cable as the 
trolley moves; a remote recorder prints the weight of 
each load supported. Most crane installations can be 
converted into a scale simply by placing one of these 
load cell and hook assemblies on the existing crane hook 
and mounting the spring take-up reel and recorder at 
some appropriate point—usually in the operator’s cab. 

Freedom of travel for the crane is provided by use 
of a spring take-up reel or a looped conductor (Fig. 8). 

For accurate reading, the crane must be stopped mo- 
mentarily while the reading is being taken. 


Safety Factors 

A safety harness about the load cell (Fig. 9) is designed 
so that the load cell alone supports all loads within rated 
capacity. However, if the load cell should be overloaded 
or broken, the safety harness will support the load. 

The hook of the load-detection unit is designed with a 
designated “weak spot.” If an attempt were made to pick 
up an excessive overload, the hook would straighten out. 


Modified Mechanical Beam Scales 


For remote recording, or for space limitation prob- 
lems, conventional mechanical beam scales sometimes are 
modified so that electronic weighing elements may be in- 
corporated into them to readout the weight. When only 
remote recording is desired, a load cell (in tension) is 
mounted in the beam rod; the upper end of the beam rod 
is removed from the weighbeam, securely fixing it to some 
nearby support member. Thus, the same weight forces 
which were formerly balanced out by a counterpoise on 
the other end of the weighbeam are detected by the load 
cell. However, as the weight force detected by the load 
cell is a submultiple of the true weight on the scale, the 
instrument must also be calibrated in terms of the multi- 
ple; this is no problem. Load cells can be mounted in 
either tension or compression anywhere along the length 
of the transverse lever (Fig. 10). 
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Fig. 10. Load cell adapted to shortened transverse lever of 
modified mechanical-beam scale. 


Motion Weighing 

Track Scales 

Motion-weighing track scales for railroads, steelmills, 
mines, etc., are constructed by mounting load cells in a 
pit and placing a conventional weighbridge on top of 
the cells (Fig. 1). Pits for electronic scales are smaller 
than those required for conventional beam scales because 
of the small size of the load cells, plus the fact that there 
is no need for a transverse lever. Also, the size of the 
weighbridge can be reduced by installing several load 
cells to support it at many points, 


Cont eyor Scales 


Load cells may be mounted in a section of the support 
structure of a conveyor line to provide a conveyor scale. 
For belt conveyors the instrument can indicate the rate 
of flow of material. 


Monorail Scales 

An existing monorail may be provided with weight 
determination by supporting a section of the rail with 
load cells (Fig. 11). Objects can be channeled along dif- 
ferent routes according to weight classification by selec- 
tive switching apparatus further down the rail line. 


Hopper Applications 


Fig. 12 shows how load cells can be used to support a 
hopper. Various batching sequences can be controlled by 
the instrumentation. 


Rate-of-Flow Control 


Use of electronic weighing elements in conjunction 
with a flow valve to control rate of flow deserves consid- 
































Fig. 11. Monorail scale. 
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Fig. 12. Hopper supported by load cells. 


eration. Fig. 13 suggests one possible use. Load cells sup- 
port a tank from which molten sulphur is to flow at a 
certain rate. The controlling device consists essentially of 
a differential gear unit, a synchronous motor (constant 
speed), a rheostat, and a valve-actuating motor. The shaft 
at one end of the differential gear unit is connected to the 
servomotor; the shaft at the other end is connected to the 
synchronous motor. The center shaft is connected to the 
rheostat. 

As the sulphur pours out, the change in weight causes 
the servomotor to rotate one side of the differential gear 
unit. The synchronous motor rotates the other side of 
the gear unit at a constant or predetermined speed. When 
proper rate of flow occurs, the two motors turn their re- 
spective sides of the gear unit at equal rates and the center 
shaft remains motionless. However, if the servomotor 
either leads or lags the synchronous motor, the center 


shaft turns, adjusts the rheostat, and repositions the 
valve until the proper rate of flow is established. 


Future of Electronic Weighing 


Electronic weighing still may be regarded as being in 
its infancy, in view of its ultimate potentialities. The fast 
response time will pave the way to various high-speed 
weight installations. Envisioned are electronic scales ca- 
pable of detecting weights of vehicles moving at speeds of 
60 mph. and greater. In crane scales, if the spring reel and 
interconnecting cable were replaced by a radio trans- 
mitter to transmit weight data from the load cell to the 
recorder, the versatility of the scale would be enhanced. 

The small size of the load cell has yet to be exploited 
fully. The possibility of incorporating load cells directly 
into the lifting apparatus of a fork lift truck and installing 
a recorder on the dashboard is possible. Load cells and 
recorders could be installed in dump trucks, oil trucks, 
or other vehicles. 

Forthcoming improvements will occur at an acceler- 
ated pace. 
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Fig. 13. Proposed rate-of-flow control system. 

















Vil. Social Implications 
Of The Automatic Factory 


HEN a businessman peruses the large volume of 

material which has been written on automaticity, 

he discovers a wide diversity of opinion regarding 
its effects on the American economy. 

Examining some of these opinions, it becomes obvious 
that some writers may have developed predictions which 
lacked any reasonable and realistic perspective. Some per- 
sons already have predicted that the Age of Automaticity 
will be upon us in a brief space of time. It is claimed that 
at the height of this new “Era” the economy will be blessed 
with a tremendous increase in productivity producing an 
equally great increase in our standard of living. At this 
point, man will be blessed with large amounts of leisure, 
and the only problem which mankind must face will be the 
problem of learning how to live with one another. These 
writers are also predicting that the transitional period 
leading to the new “Golden Age” will create a great up- 
heaval in our industrial society—that is, they believe that 
the Age of Automaticity with its huge increases in pro- 
ductivity per man hour will create an inevitable and Gar- 
gantuan unemployment problem. Consequently, industrial 
nations will be plagued with great social unrest which will 
manifest itself in widespread economic, sociological and 
political upheavals. 

These conclusions have been developed by many writers. 
In The Human Use of Human Beings, Professor Norbert 
Weiner has expressed beliefs similar to those mentioned. 
In regard to the speed and the magnitude of the effect of 
the automatic factory on the economy, he said: “A rough 
estimate is that it will take the new tools ten to twenty 
years to come into their own.” He also recognized the 
transitional effects of automaticity on the economy when 
he stated: “. . . the intermediate period of the introduction 
of the new means, . . . will lead to an immediate transitional 
period of disastrous confusion.” 

Professor Weiner analyses and describes the magnitude 
of this state of confusion in the following statement: 
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The Automatic Factory— 


A Critical Examination 


The prophets of doom, and those using historical evidence 
to predict technological unemployment, do not consider the 
hard-won stability of our modern industrial society. We are 
now conditioned to rapid technological change. However, in- 
dividual managements should assume responsibility for their 
employees displaced or replaced by automatic techniques. 
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“Let us remember that the automatic machine, . . . is the 
precise economic equivalent of slave labor. Any labor 
which competes with slave labor must accept the economic 
conditions of slave labor. It is perfectly clear that this will 
produce an unemployment situation, in comparison with 
which the present recession and even the depression of the 
thirties will seem a pleasant joke.” 

Additional investigation of the recent writings on the 
automatic factory will turn up views written by persons 
who predict the opposite extreme—where the time span 
which now separates us from the Age of Automaticity is 
expressed in terms of centuries, not decades. Consequently, 
these diverse prognostications have compounded the difli- 
culty the businessman faces in evaluating automaticity’s 
true significance and its effect on the American economy. 

The critical issue facing society is to what degree the 
automatic factory will influence our social and economic 
stability. 


Historical Evidence 


Contemporary writers often compare the effects of auto- 
maticity with historical events. This has resulted in predic- 
tions of social and economic upheavals similar to those of 
the 18th and 19th centuries. Such conclusions can be 
seriously questioned. 

During the 18th century workers resisted mechanization. 
In this early stage of the Industrial Revolution the resist- 
ance took many forms of expression—legal restrictions, 
persecution, and even occasional machine-breaking riots. 
The inventor of the flying shuttle, John Kay, was forced 
to flee his country in 1773. Even Hargreaves had to change 
his residence because he invented the spinning jenny. In 
1779, Crompton was compelled to go into hiding. The 
reaction to technological progress assumed nation-wide 
stature. England actually prohibited the manufacture of 
cotton fabrics until 1774. 

If the reaction to mechanization was so violent when 
productivity increases were not as significant as they are 
today, then would not the risk of adverse reaction to auto- 
maticity be as great or even greater than was evidenced 
during the 18th century? The vital factor present in the 
early days but which no longer exists today is the com- 
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“Society has become conditioned to the 


impact of technological changes’ 


pleteness of the changes produced by the Industrial Revo- 
lution. Predominantly agricultural and rural societies were 
transformed into industrialized and urbanized societies. 
The initial changes produced by the Industrial Revolution 
were changes of great magnitude, affecting all segments of 
society, breaking up the patriarchal family unit, cutting 
people away from the land, increasing specialization and 
interdependence of economic functions, realigning eco- 
nomic forces in society between industrial labor and capi- 
talists, etc. Thus, technology, industrialization, urbanization 
were all new forces pushing and pulling society. Conse- 
quently, during the period of transition of society's adjust- 
ment to these new forces, the tensions produced sometimes 
caused violence. Presently, it is being prophesied that auto- 
maticity will repeat these sociological and economic up- 
heavals. 

However, these prognosticators overlook the fact that 
during the last two centuries of the Industrial Revolution 
society has become conditioned to the impact of technologi- 
cal changes in industrial mechanization. As a result, today 
both management and labor have developed enlightened 
policies toward mechanization. For example, in the 1948 
contract, the United Automobile Workers, C.I.0., recog- 
nized officially that technological advances are for the 
benefit of both workers and capital. Thus, statements which 
predict a violent sociological reaction to the automatization 
of industry overlook the fact that society is conditioned 
and adjusted to technological change. 

Also, it has been concluded in preceding chapters that 
automaticity will, in the near future, make gains only in 
small, highly mechanized segments of industry; and, 
further, the labor-displacing effects of these advances will 
be offset by the growth of other areas of industry and the 
economy. This is especially true in the distribution, enter- 
tainment and service segments. Therefore, those writers 
who use historical evidence to predict that automaticity 
will have instant effect on the economy as a whole, exag- 
gerate the use of the past as a guidepost. 


Social Problems 


However, although the techniques of automaticity cannot 
be applied to the entire economy, and although the previ- 
ously stated obstacles will deter the technological advances, 
use of automatic techniques will have a profound effect on 
local areas. Individual businessmen will have to use more- 
automatic machinery if they are to remain competitive. 
Because of this, many of the problems of automatizing 
American industry over the long run will have to be dealt 
with initially by individual plants in their local areas. 

Granting that the effects of automaticity will be primarily 
localized, the business administrator can look forward to 
repercussions that will be to a large extent his own 
responsibility. 

One of the key problems for which management will have 
to assume some responsibility is the labor displacement 
caused by automatic installations. Even though unemploy- 
ment will be minimized by the increased requirements for 
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maintenance personnel, it is also significant to realize the 
importance of the job assignments and skills that will be- 
come obsolete and undergo change. 

Skill obsolescence to a man who is over forty might pro- 
duce a number of adverse sociological and psychological 
reactions. Specifically, a worker, although still employed, 
will resent bitterly losing a certain job status and prestige, 
and having to develop habits for performing a new produc- 
tion task. A group of workers similarly affected and feeling 
insecure could amplify their resentment so that its mani- 
festation would present a serious obstacle to good manage- 
ment, and could possibly upset industrial relations in the 
individual organization or industry. 


Remedies to Social Effect 


One method of combatting the labor problem is to up- 
grade and retrain the displaced workers for the highly spe- 
cialized maintenance crews that become of increasing im- 
portance and scope in the “automatic factory.” However, 
this function will call for increased abilities which some 
workers might not possess, and will necessitate an addi- 
tional training program; an investment which management 
might not wish to make for older employees. In both of 
these cases workers could be transferred to those processes 
which will not be automatized immediately, such as assem- 
bly, and the total workforce reduced through normal turn- 
over. Older workers could be retired prematurely. 

However, in event of a rapidly expanding economy or 
industry—as is predicted for the U. S.—labor might merely 
be displaced, not replaced. If labor needs were reduced by 
one half, and twice as much production was demanded, the 
displaced employees could be utilized in the expansion. This 
phenomenon would occur if automaticity reduced costs to 
a point where demand was increased in proportion to the 
labor decreases. 

Finally, management might find it necessary to relocate 
its employees either in the same community or industry. 
For example, within an industry or community two con- 
cerns might be producing the same product—one for a 
job-shop specialized market, the other for mass market. 
The former would automatize more slowly, and probably 
could absorb the labor displaced by the latter. 


Conclusion 


The preceding analysis indicates that there will not be a 
major upheaval in our society due to the movement toward 
the automatic factory, because the changes will be local and 
its evolutionary progress will vary even within industries. 
Also, the American economy is better equipped to absorb 
these changes in comparison to the economy of the 18th 
and 19th centuries. 

However, this thesis does not negate the effects of auto- 
maticity on the individual plant and its locale. Problems 
will occur at this level, and must be conquered by manage- 
ment, labor, and government in cooperative endeavor. 








“Use of automatic techniques will have 


a profound effect on local areas” 


Vill. The Future 


ROGRESS toward the automatic factory will be evo- 
lutionary. Developments will vary both in rate and 
in kind, depending on the industry and the company 
in question. For example, the oil and chemical industries 
will concentrate on obtaining feedback controls because 
they already have a continuous process. Discrete-unit pro- 
ducers, on the other hand, will concentrate on achieving 
continuous flow processes—a prerequisite for closed-loop 
control. In all industries, the nature of the obstacles to be 
overcome precludes any revolution in the area of automa- 
ticity. Nevertheless, it can be expected that the rate of evo- 
lution will be accelerated. A number of factors in our in- 
dustrial scene contribute to this acceleration. 
These “accelerators” include the following: 


1. Competition among equipment manufacturers. 

Example: Certain machine-tool manufacturers plan to 
add automatic controls and material-handling devices to 
their equipment. Their competitors will have to install simi- 
lar and better units if they are to compete. 


2. Competition among equipment purchasers. 

Example: Application of “Project Tinkertoy” develop- 
ments by producers of electronic products have resulted in 
substantial cost savings. These applications are spreading 
rapidly because of price competition within the industry. 
3. The need for balancing operat:ons. 

Example: If an automatic installation in an oil refinery 
increases the rate of flow at one point, the preceding and 
following operations will have to be automatized if a 
continuous flow is to be maintained. 

4. The publicizing of automatic installations. 

Example: New magazines and the new interest in 
mation” by all news services and publications are speeding 
up the dissemination of information on automaticity. 


“auto- 


5. The increased handling of dangerous materials. 

Example: As radioactive material cannot be handled by 
human beings, automatic handling must be developed. 

6. Return of the buyers’ market. 

Example: A return of the buyers’ market in the automo- 
bile industry has created new pressure on manufacturers 
to seek lower costs. 

These are a few examples of factors which will accelerate 


the evolution of automaticity. The question arises—what 
developments will these factors foster in the future ? 


Future Developments 
The following areas are those in which the authors expect 
advances in automaticity to be the greatest in the near 
future: 





1. More flexible automatic installations. 

Most of today’s automatic equipment is custom made and 
can be utilized only by mass producers. The market for 
such devices is limited, and it can be expected that machines 
similar in principle to the M.I.T. numerically controlled 
milling machine will be developed. One machine builder is 
now constructing a machine which will carry out basic 
functions (drilling, milling, turning, etc.) in a variety of 
patterns controlled by input programs. 

2. Redesign of products, processes, and equipment. 

Redesign to permit automatic production will occur 
wherever the purchaser will accept the design simplicity 
essential for such production. 

Thus, it can be predicted that redesign will take place 
primarily with regard to industrial products, where func- 
tionalism has long been the most important criterion. 

However, consumer products, too, are now being in- 
fluenced by a trend toward simplicity. As this trend gains 
momentum, redesign for automatic production will become 
increasingly attainable. 

3. Increasing interest in the materials-handling and control 
functions by machinery manufacturers. 

Companies will be more willing to expand large sums in 
the previously unrelated control and handling fields to 
develop automaticity in their own machines. 

4. Advanced training for engineers. 

Industry will send many of its engineers back to techni- 
cal schools to receive advanced training, particularly in the 
field of systems engineering. 

5. Increasing attention to automatic assembly. 


In the future more and more attention will be devoted to 
automatic assembly because, as performed now, this phase 
of operations utilizes the greatest amount of labor and 
necessitates complicated, dexterous, and specialized skills. 
Much progress can be predicted in the area of sub-assem- 
blies. 

6. “Automation” consulting firms. 

It can be expected that new and existing consulting firms 
will devote more and more of their time to the problems of 
automatic production. However, the work of these firms will 
be limited in scope (like the work of firms in Detroit on 
the installation of transfer machinery). It is unrealistic to 
expect in the near future that their use by manufacturers 
will result in extensive automatically controlled production 
processes. Even if such firms could assemble sufficient tech- 
nical talent, the job of actually understanding production 
processes would still exist. So also would the obstacle of 
cost. 

The foregoing are indications of what can be expected 
in the future in the area of automatic production. Fruitful 
realization of these developments will constitute the con- 
tinuation of a centuries-old trend. Emotionalism will not 
contribute to an understanding of this trend. Only knowl- 
edge and good judgment will do the job. 
{utomation—Page 27° 
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temperature controller. Fig. 3. Pneumatic pressure controller con- 


Fig. |. 
troller. 


Non-indicating temperature con- 


Fig. 2. Packaged 


Do you know your basic 


taining bellows that can operate either 
switch, potentiometer-resistor, or flapper- 
nozzle. 


LOW-COST CONTROLLERS = 


S the complexity of instrumen- 

tation and automatic control 

equipment continues to in- 
crease, there is a tendency to overlook 
the economies that can be effected by 
use of low-cost controllers. Although 
difficult processing problems may re- 
quire intricate and relatively costly 
equipment for automatic control, 
much can be done to improve prod- 
ucts and save money and manpower 
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by the application of simple, inex- 
pensive controllers. 

These low-cost units were designed 
originally for domestic and commer- 
cial use, to provide automatic tem- 
perature control for the heating sys- 
tems of residences and public build- 
ings. They were required to give years 
of dependable performance with little 
maintenance, and the size of the mar- 
ket necessitated mass-production tech- 
niques; these factors combined to pro- 
duce reliable, economical units. 

It was found that these inexpensive 
controllers could be used to advantage 


in industry; at present their purchases 
by industry account for many mil- 
lions of dollars annually. Typical ap- 
plications to be described include (1) 
complete control systems, (2) limit 
control applications, and (3) combi- 
nation systems, in which the low-cost 
non-indicating controller is used in 
conjunction with indicating or re- 
cording controllers. 


Temperature Control 


In temperature controllers of the 
type illustrated in Fig. 1, the control 
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Fig. 4. Temperature control of water heater. 
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Fig. 6. Low-pressure safeguard controller for still. 


Fig. 7. Stand-by-pump cut-in control. 
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mechanism is actuated by a vapor- 
pressure system comprising bellows, 
tubing, and bulb. A bellows, in the 
controller case, is connected by capil- 
lary tubing to the bulb, which is ex- 
posed to the variable to be controlled. 
Motion of the bellows is transmitted 
through suitable linkages to the con- 
trol mechanism. On-off or propor- 
tional electric control, or pneumatic 
control, can be supplied. This type of 
controller is available for temperature 
ranges between minus 50 and _ plus 
700 F. 

A system using this controller is il- 
lustrated in Fig. 4. Cold water to a 
process is being heated by steam in a 
water heater. The bulb of the con- 
troller is installed in the heater and 
the control mechanism actuates an 
electric motorized valve in the steam 
line. A “packaged” system for this 
control function is shown in Fig. 2 
this is a “packaged” electric tempera- 
ture control system comprising a re- 
mote bulb controller and a motorized 
valve. The two units are combined in 
a single assembly, facilitating installa- 
tion and maintenance. A wide choice 
of temperature ranges and valve sizes 
is available. 


Pressure Control 


Inexpensive pressure ‘or compound 
pressure and vacuum) controllers of 
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While learning about the new developments in servo-operated 
integrated-feedback diode-matrixed digitized-readout control] 
systems, don’t lose sight of the simple, basic, standard low-cost 
controllers. The simple approach is often the best. Here are 20 
typical applications of simple, inexpensive, ve, satile controllers. 


the type illustrated in Fig. 3 can pro- 
vide reliable electric or pneumatic 
control for many processes. The proc- 
ess pressure actuates a bellows which 
is linked to either (1) a switch, (2) 
a potentiometer-type resistor, or (3) 
a flapper and nozzle mechanism, de- 
pending on whether the controller is 
an electric on-off, electric propor- 
tional, or a pneumatic control model. 


Open-tank Level Control 


In Fig. 5 a pneumatic controller is 
used to regulate liquid level in an 
open tank. A conventional bubbler 
system provides the signal to the con- 
troller; when the tank level falls be- 
low the set point, a decrease in pres- 
sure in the bubbler system moves the 
controller bellows, actuating the flap- 
per-and-nozzle mechanism to change 
the pressure in the pneumatic-valve 
circuit, thereby reducing the quantity 
of liquid flowing through the outlet. 


Sull Safeguard 


Fig. 6 illustrates a system devised 
to safeguard a distilled-water still. 
Cooling water is supplied continu- 
ously to the still, and heat is applied 
by an element connected (through a 
magnetic contactor) to a three-phase 
power source. If the cooling water 
supply should fail, the heat would 
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burn out the still; hence the need for 
a safeguard. 

Installed in the water supply line 
is a “Pressuretrol” unit—an electric 
pressure controller, in which the bel- 
lows actuates a two-position mercury 
switch. When water supply pressure 
falls below the cut-out point, the mag- 
netic contactor is de-energized, caus- 
ing power to be disconnected from the 
still heater. 


Stand-by Pump Control 


Fig. 7 illustrates how a pneumatic 
pressure controller is used to auto- 
matically cut in a steam-driven stand- 
by pump in event of power failure 
at a motor-operated pump. The two 


pumps are connected to the same 
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Fig. 8. Control of bar-screen cleaning rake 
by differential-pressure controller. 
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Fig. 12. Cascade control of jacketed kettle. 
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Fig. 14. Pneumatic-electric (left) and elec- 
tric-pneumatic (right) relays. 
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Fig. 10. Reactor-pressure alarm system. 


Fig. 9. Level-control system for dual-supply water system. 


suction and discharge lines. A pres- 
sure tap is made in the discharge line 
of the electric pump. This tap feeds 
into a pneumatic pressure controller 
that positions a pneumatic dia- 
phragm-motor valve in the steam feed 
line to the turbine-driven stand-by 
pump. 

If electric power fails, the electric 
pump stops, the pressure ahead of 
the check valve falls quickly to suc- 
tion pressure, and the pressure con- 
troller opens the diaphragm valve in 
the steam feed line to the turbine- 
driven pump. 


Differential-pressure Control of Bar 
Screen Rake 

A differential-pressure controller 
contains two bellows assemblies, and 
controls on the basis of the difference 
between two pressures. A typical ap- 
plication is shown in Fig. 8. Here a 
power-driven bar screen cleaning 
rake, as used in sewage disposal in- 
stallations, is operated by an electric 
differential-pressure controller when 
accumulation of solids on the screen 
restricts the flow to an undesirable 
extent. Such an accumulation in- 
creases the level on the upstream side 
of the screen. The differential-pres- 
sure controller, being sensitive to the 
difference in levels between the up- 
stream and downstream side, actuates 
an electrically-driven cleaning rake 
when this difference reaches the pre- 
determined controller setting. 


Combination Systems 


Figs. 9 and 10 illustrate combina- 
tion systems in which non-indicating 
pressure controllers are used in con- 
junction with recording control in- 
struments. 


Dual-supply Water System 


Fig. 9 shows a dual liquid-level 
control system for a water supply 
tank. Water for the tank is available 
from either a deep well or from city 
water supply; the low-cost well water 
is used as long as the supply lasts. A 
recording electric controller operates 
the well pump, and a non-indicating 
controller is used to regulate the sup- 
ply of city water. 

The recording instrument measures 
the level in the tank and operates the 
pump until the tank has been filled 
from the well water supply. However, 
when the well water pump is not able 
to supply sufficient water due to un- 
usual plant consumption, city water 
must be used. A non-indicating elec- 
tric pressure controller, designated 
“limit level controller,” is set to ad- 
mit city water through an air-operated 
valve when the level of the well wa- 
ter in the tank falls below a prede- 
termined value. An electric-pneumatic 
relay provides the required link be- 
tween the electric controller and the 
air-operated valve. 


Reactor Pressure Control 


In Fig. 10, a differential-pressure 
controller provides the means for an 
adjustable alarm setting in a system 
controlling pressure in a reactor. 

Final reactor pressure is controlled 
by a pneumatic recording controller, 
but an alarm is necessary at an inter- 
mediate point before the final pres- 
sure is reached, and this point de- 
pends on the particular characteristics 
of the process being carried out. A 
differential-pressure controller is used 
to give the alarm at any preset pres- 
sure. 

In operation, the set point of the 
differential controller is set at zero. 
By means of the remote manual load- 
er, the air pressure on one bellows is 
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Fig. 15. Electric-pneumatic relay used in 
pneumatic control circuit. 
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adjusted to a value equal to the de- 
sired reactor-pressure alarm point. 
When the pressure in the reactor in- 
creases, the pressure in the second 
bellows approaches that of the manu- 
ally loaded bellows; when the two are 
equal, there is zero differential and 
the alarm is energized. Using this 
system, it is possible to reset the alarm 
point any number of times from the 
remote manual loading station, and 
pressure can be increased or de- 
creased in a series of steps. 


Cascade Control of 
Kettle Temperature 

The “077” electronic temperature 
controller (Fig. 11), designed for 
exacting industrial applications, em- 
ploys resistance thermometer bulbs 
as sensing elements, and operates be- 
tween the limits of —100 and +-600 F. 
Available for on-off, floating, or pro- 
portional electric control, the “O77” 
controller can provide cascade con- 
trol using two bulbs, as in Fig. 12. 

Assume that the liquid in the jack- 
eted kettle is being controlled at 150 
F. The heating medium is water, 
which enters at 200 and leaves at 180 
F. The control point of the bulb in 
the kettle is 150 F. The control point 
of the secondary element, in the out- 
let water, is 180 F. If the outlet water 
temperature drops, the secondary bulb 
will adjust the valve position before 
the load change is detected by the pri- 
mary bulb. 

Additional load in the kettle, in 
turn, will cause the temperature in 
the kettle to drop at the primary bulb. 
Under this circumstance the correc- 
tion will be made at the valve before 
any change is detected at the second- 
ary bulb in the outlet water. 

A sensitivity adjustment in the con- 
troller determines the percentage of 
control (or “authority”) the second- 
ary bulb has over the control valve. 
At one extreme of adjustment, the 
secondary bulb has little effect on the 
valve; at the other extreme, the ef- 
fect of both elements is equal. 
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Fig. 16. Application of pneumatic-electric 
relay. 


Sequence Control 


A sequence or “step” controller 
(Fig. 13) can be used in conjunction 
with temperature or pressure control- 
Jers to operate multiple electrical loads 
in any desired sequence. It comprises, 
essentially, an electric-motor-driven 
rotating shaft to which are attached 
several adjustable cams that can be 
set to operate a number of mercury 
switches at different points during the 
shaft rotation. In this manner, elec- 
trical loads can be energized or de- 
energized in succession on a pre-de- 
termined schedule. 


Relays Link Pneumatic 
and Electric Circuits 


Pneumatic-electric and_ electric- 
pneumatic relays are inexpensive de- 
vices used where interlocking between 
electrical and pneumatic circuits are 
required—where a pneumatic con- 
troller must actuate a visual signal or 
audible alarm in addition to operating 
a diaphragm motor valve, or where 
an electric timing device is required 
to initiate the operation of a pneu- 
matic control system. These relays 
(Fig. 14) provide the “linkage” be- 
tween electric and pneumatic com- 
ponents. 

In Fig. 15, an electric-pneumatic 
relay is installed in the air line from 
a pneumatic controller to a dia- 
phragm-motor valve. When the relay 
is energized—by a timer, for example 

the port arrangement of the relay 
connects the valve to the controller; 
when the relay is de-energized, how- 
ever, the line between the valve and 
the relay is connected to a port vent- 
ing to atmosphere. In a batch heating 
process, for example, the valve would 
be of the air-to-open type so that it 
would close when the relay was de- 
energized, stopping the flow of fuel 
or steam to the process. 

An application of the pneumatic- 
electric relay is illustrated in Fig. 
16. The relay is installed in the con- 
trolled-air line from a temperature 
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Fig. 18. Application of averaging relay. 
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Fig. 19. Application of reversing relay. 
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Fig. 20. Selective relay. 
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Fig. 21. Application of selective relay. 


controller to a diaphragm-motor 
valve. When the pneumatic signal 
from the controller exceeds the pres- 
sure at which the relay is set, the 
alarm is energized. This arrangement 
is used to provide either low-limit or 
high-limit signals in conjunction with 
control operations. 


Pneumatic Relays 

Pneumatic relays (Fig. 17) are 
integral parts of many control sys- 
tems; they receive one or two con- 
trolled-air pressures and, by means 
of an inner valve system, transmit a 
modified or diverted pressure. 

Fig. 18 is an application of an 
averaging relay whereby the pneu- 
matic output of two controllers is 
modified into an average output to 
the valve. 

A reversing relay operates in con- 
junction with a pneumatic controller 
to decrease air pressure to a control 
valve as the controller’s output pres- 
sure increases. It can be used in ap- 
plications where one controller is op- 
erating two or more valves, one of 
which would, for example, close on 
15-psi. pressure while the remaining 
valve or valves would open on 15-psi. 
pressure (Fig. 19). 

A selective relay (Fig. 20) is used 
to put the control valve under the 
authority of either of two controllers 
having the higher output pressure. 
If the pressure applied to port 1 is 
greater than that applied to port 5, 
air will flow between ports 2 and 3. 
When pressure applied to port 5 ex- 
ceeds that applied to port 1, air will 
flow between ‘ports 3 and 4. This re- 
lay is applied as in Fig. 21. 

The “snap-acting” relay (Fig. 22) 
transforms gradual air-pressure 
change from a pneumatic controller 
to a positive on-off-type air-pressure 
change for a control valve. It is used 
on pneumatic control applications re- 
quiring two-position operation where, 
for example, a valve must receive 


Page 284 





Instruments & Automation—Vol. 


Fig. 23. Alarm-silencing relay. 
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Fig. 24. Application of alarm-silencing relay. 


0-psi. controlled-air pressure for its 
fully closed position, no intermediate 
positions or modulating action being 
desired. 


Alarm-Silencing Relay 


Used in conjunction with tempera- 
ture or pressure controllers, or flame 
failure safeguard systems, the alarm- 
silencing relay (Fig. 23) provides the 
means for de-energizing an audible 
alarm and at the same time retaining 
a visual indication that a limit has 
been reached or exceeded. 

Operation of the alarm-silencing re- 
lay is shown in Fig. 24. With the con- 





Fig. 25. "'Protectoglo" relay. 


troller contact made, an alarm indi- 
cator light in the relay is energized, 
and the alarm is also energized 
through the normally closed contact 
of the relay. When the push button is 
depressed, this contact is opened and 
the alarm circuit is broken. The nor- 
mally open contact of the relay forms 
a relay holding circuit in parallel 
with the red alarm indicator light. 
Although the alarm is silenced, the 
alarm indicator light will remain on 
until the controller contact is broken; 
when the controller contact breaks, 
the alarm circuit is reset. 


Combustion Safeguards 


Industry requires systems to pro- 
tect against explosion hazards at- 
tendant upon flame failure in fur- 
naces, ovens, kilns, or other heating 
equipment. “Flame rectification” has 
proved to be a foolproof method of 
flame-failure protection. In gas-fired 
applications, an electrode or “flame 
rod” is arranged to contact the flame 
directly; the electrode assembly and 
flame are included in an electrical 
circuit which is energized when the 
flame is present, de-energized in the 
event of flame failure. A “Protecto- 
glo” relay (Fig. 25) is the “nerve 
center” of the system; on flame failure 
this relay operates to shut off the fuel 
supply immediately. The relay illus- 
trated is a new design with “start” 
and “stop” pushbuttons, and three 
signal lights on the front of the case. 
One light indicates “power on,” and 
is lit when the system is in operation. 
The second light signals “purge com- 
pleted”; this light is used when the 
safeguard system incorporates a timed 
interval during which the combustion 
space is purged of any accumulation 
of unburned fuel. The third light de- 
notes “flame on” and remains lit as 
long as the flame is present. 
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Hydraulic techniques for 


PISTON-OPERATED VALVES 


New techniques are presented both for remote manual 


positioning of piston-operated valves and for use of piston 
operators for pressure-controlling valves. A valve position- 
er, pilot valve, and oil pump can be used with the piston 


F. M. PARTRIDGE and G. C, WILSON 


Southern California Gas Company 


operator to effect pressure control with low maintenance. 


ROM time to time attempts have been made to use 
Pi: valves as regulators in order (1) to minimize 
pressure drop through the valve under wide-open 
conditions, and (2) to solve the noise problem by burying 
the plug valve and operating it through extended gearing. 
Plug-valve pressure control has been accomplished by 
using air motors or electric motors operating through 
suitable gearing, and controlled by various methods. 
Engineers often have considered the use of a piston- 
operated plug valve for throttling purposes. Experience 
had shown, however, that it is difficult to position the 
valve accurately with an air-operated piston. Owing to 
leakage past the piston cups, the static friction of the 
valve and cylinder, and the compressibility of the gas in 
the cylinder, it has been found almost impossible to stop 
the valve once it starts to move, thus hunting resulted. 
If these three problems could be solved, it would be pos- 
sible not only to use plug valves as regulators in new sta- 
tions, but also to install cylinders on existing valves and 
use them for control purposes. The conversion of an 
existing valve to a control valve without taking it out of 
service and at the relatively low cost of a power cylinder 
and positioning equipment is an attractive proposition. 


~~ 
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REMOTE MANUAL CONTROL OF PISTON OPERATED PLUG VALVE. 




















Fig. |. Remote manual control of piston-operated plug valve. 
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The first attempts to accomplish the desired valve con- 
trol were made using a pneumatic valve positioner and a 
d-way valve, with gas pressure used to move the piston. 
Although fairly satisfactory outlet-pressure control could 
be attained, it was difficult to eliminate the constant “hunt- 
ing’ of the valve. The maintenance of the piston cups and 
gas leakage past the piston were other factors which made 
this type of control unsatisfactory. (Although gas is used 
in our control work, air could be used.) 

There are two objectives desired in positioning valves 

(1) remote valve positioning at any desired point and 
(2) pressure or volume control. 


Remote Valve Positioning 

The first, and perhaps simplest objective, is remote 
valve positioning—that is, positioning the valve from 
some remote location similar to manual control by a hu- 
man operator at the valve location. When a valve is to 
be opened between two systems appreciably different in 
pressure, it is desirable (if not absolutely necessary) to 
open the valve slowly, and often to hold the valve in an 
intermediate position. This could be done with a motor- 
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PRESSURE CONTROL WITH PISTON OPERATED PLUG VALVE 
(HYDRAULIC SYSTEM, OIL IN VALVE CYLINDER) 


Fig. 2. Pressure control with piston-operated plug valve. Hydraulic 
system uses oil to operate cylinder operator, 













Fig. 3. Chart showing static and differential pressures downstream 
of experimental plug valve. Each time unit represents | minute on 
96-minute chart, 


operated gear-driven valve, but use of a cylinder oper- 
ator offers greater flexibility; also, the cylinder operator 
often can be installed on existing valves without taking 
them out of service. 


Use of Hydraulic Pump 


To position the valve by a piston, oil is pumped from 
one side of the piston to the other by a small aircraft-type 
electric-hydraulic pump. Filling the cylinder with oil elim- 
inates the three main difficulties usually encountered in 
positioning piston-operated valves, which are (1) leakage 
past the piston cups, (2) high static-friction, and (3) 
the compressibility of the gas in the cylinder. The speed 
of valve movement can be controlled readily by a vari- 
able or fixed restriction in the oil line to the cylinder; 
the valve can be positioned accurately. Sufficient pressure 
is made available so that when the pump starts operating, 
the valve moves immediately because of the incompressi- 
bility of the oil. 

A schematic diagram of the piping arrangement for 
this method of valve positioning is shown in Fig. 1. A 
reservoir must be supplied for excess oil, and the amount 
of valve movement per unit of time should be determined 
for the operator. An air-powered pump (using gas pres- 
sure) could be used for this service, but if electric power 
is required for the telemetric controls, it can be conven- 
iently used for operating the pump. 


Pressure Control 


The second basic objective—pressure control—requires 
a more complex setup in order to position a piston-oper- 
ated valve. A pressure-controlling setup is shown in Fig. 
2. A conventional pneumatic pressure controller (shown 
at right) is used, the output of which feeds into an 
external-lever-type valve positioner, which is connected 
to the valve plug through mechanical linkage. The output 
of the valve positioner is connected to operate a 4-way 
adjustable pilot valve. This valve has a neutral position 
so that when the output pressure of the positioner is ap- 
proximately 8.5 psi., the 4-way valve is closed and the 
piston-operated valve is at rest. 

The 4-way valve controls the output of a simple air- 
liquid reciprocating pump such as is used for pumping 
heavy oil in a service station. As the pump had a 2-to-1 











March Meeting: Thursday, the 17th, Rio Hondo 
Country Club, Downey, Calif. 


Feature: Richard I. Barlow, Pannellit, Inc., will pre- 
sent a paper on “Probable Effect of Information Sys- 
tems on the Graphic Panel.” 
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Fig. 4. Static and differential pressures downstream of experimental! 
plug valve when changes in pressure setting were made. Each time 
interval represents | minute on 96-minute chart. 


pressure ratio, with a gas pressure supply of 50 psi. the 
pump delivers oil at about 100 psi. to the supply connec- 
tion of the 4-way valve. Whenever the 4-way valve moves 
(to permit oil to flow into the valve cylinder), the oil 
pump starts to operate. The oil pump is mounted on a 
light-weight vessel in which the oil is stored at atmos- 
pheric pressure. The vent or exhaust connection of the 4- 
way valve is connected to this oil reservoir so that ex- 
haust oil from the valve cylinder is returned to storage 
and re-used. Gas at 50 psi. pressure is supplied to operate 
the reciprocating air-liquid pump, and gas at 18 psi. is 
supplied to the valve positioner and to the controller. 

A section of an orifice-meter chart from a meter down- 
stream of the pressure controlling valve is shown in Fig. 
3. This chart shows the smooth control produced. 

The static and differential-pressure records during pres- 
sure-setting changes are shown in Fig. 4. The charts cre 
from a 30-inch orifice meter immediately downstream 
from the test valve, which was a 12-inch buried plug valve. 
The upsets shown were caused by: At point A, control 
point was raised 5 psi.; at point B, control was raised 
10 psi.; at C, control point was raised 10 psi., with oil 
flow restricted to slow down the piston speed. 


Conclusion 

Use of oil in the valve cylinder makes it convenient 
to position piston-operated valves accurately either for 
remote control or for automatic pressure or volume con- 
trol. The following additional advantages can be realized: 

1. The oil-filled cylinder reduces maintenance, partic- 
ularly of the piston cups. 

2. Most valves can be converted to remote or automatic 
control by installing an operating cylinder and _position- 
ing equipment, without taking the valves out of service. 

3. In event of failure of the oil system, the valve will 
probably remain in its operating position. This generally 
is preferable to the conventional control valve which 
either closes or opens wide when failure occurs. 

4. Complex pressure-limiting stations could be elim- 
inated by putting this type of control equipment on a 
main line valve. 

Some experience has been obtained to indicate that 
plug valves are resistant to abrasive wear on the body 
and on the plug when used for control work; however, 
for operations under severe or questionable conditions, 
it is recommended that provision be made for periodic 
inspection of the valve interior. This may require the 
installation of upstream and downstream block valves 
and a bypass, as in conventional regulator installations. 

Although plug valves were used in the control work 
described, the techniques apply to any kind of valve. 
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A new, large size, 
flat bed, 
versatile 

2-axis recorder... 


AUTOGRAF 


trademark 


MODEL 2 


Curves are available for 
observation and labeling 
while they are being drawn. 


BOTH AUTOGRAF 
MODELS ARE OUTSTANDING 


FOR THEIR VERSATILITY 


NEW MODEL 20 SERIES 


DC VOLTMETER 


The versatility and labor-saving convenience 
of the original portable Autograf have now 
been built into an instrument which handles 
standard 11” x 1614” graph papers. Model 2 
has the same scales and ranges as Model 1 
(0-5 millivolts to 0-100 volts each axis) ; same 
speed (full scale X and Y in one second); 
same input impedance (200,000 ohms per 
volt). In addition, depressed zero available 
each axis, larger re- 

— area (twice as 

big), flat bed, easy- 

reading design. 


THE AUTOGRAF 
MODEL 1 

general purpose 82” 

x 11” X-Y recorder — 

is doing duty in hundreds of laboratory appli- 
cations: chemical, electrical, electronic, wind 
tunnel, computer...And on production lines: 
measuring motors, filters, tubes, transistors, 
airfoils, amplifiers, rectifiers, magnetic cir- 
cuits and materials, nuclear devices, etc.... 


AUTOGRAF 
CURVE FOLLOWER 


plots or reads out Y vs. 
X. Either Model 1 or 
Model 2 can be fur- 
nished as a recorder/ 
curve follower. 


AUTOGRAF 
POINT PLOTTER 


Models 1 and 2 may be 
fitted for point plotting 
from keyboard or other 
digital sources. 


A new high accuracy, 
easy-to-read, multi- 


range servo-voltmeter | 


with fast response. 
Scales 0-3 millivolts to 


0-300 volts. Zero left or | 


zero center. Designed 


for indication, control, | 
or analog to digital | 


conversion. 


Bulletins describing these instruments 
are available, and we will be glad to 
send you the ones you want. Write... 


F. L. MOSELEY CO., 409 NorTH FAIR OAKS AVE., PASADENA 3, CALIFORNIA 
For more information circle 81 on inquiry card. 
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LER RE, 


Events... 





February 23 


New York Sec., Instrument Society of 
America Winter Conference will be 
held at Hotel Statler, N. Y. Theme: 
Instrumentation For Data Reduction 
and Presentation. For information 
contact: Hamilton Bristol, Bristol Co., 
250 W. 57th St., N. Y., N. Y. 


February 28-March 4 


Sixth Pittsburgh Conference on Ana- 
lytical Chemistry and Applied Spec- 
troscopy, William Penn Hotel, Pitts- 
burgh. For information write J. F. 
Miller, Mellon Institute, 4400 Fifth 
Ave., Pittsburgh 13, Penna. 


March 1-3 


1955 AIEE, IRE, and ACM Western 
Computer Conference and Exhibit will 
be held at the Statler Hotel in Los 
Angeles. For information write Insti- 
tute of Radio Engineers, 1724 West 
Main St., Alhambra, Calif. 


March 6-12 


American Society of Photogrammetry 
and American Congress on Surveying 
& Mapping Consecutive Meetings will 
be held at Shoreham Hotel, Washing- 
ton, D.C. For information write ASP 
Chairman J. W. Cain, 7004 17th Ave., 
Hyattsville, Maryland, or ASCM 
Chairman W. S. Dix, Rm. 435 Wood- 
ward Bldg., Washington 5, D.C. 


March 8-10 


Fifth Annual Conference on Instru- 
mentation in the Iron and Steel In- 
dustry, sponsored by the Pittsburgh 
Sec., Instrument Society of America 
will be held at the Hotel William 
Penn, Pittsburgh, Pa. For informa- 
tion write A. F. Robbins, Crucible 
Steel Co., Midland, Pa. 


March 11 


Winter Meeting of Gulf Coast Spec- 
troscopic Group will be held at Buc- 
caneer Hotel, Galveston, Texas. For 
information write E. S. Rhodes, Car- 
bon and Carbide Chemicals Co., P. O. 
Box 471, Texas City, Texas. 


March 16-17 


Panhandle Section of Instrument So- 
ciety of America will hold their First 
Annual Instrument Show at Borger, 
Texas. For information write L. D. 
Kleiss, ISA, Panhandle Sec., P. O. 
Box 322, Phillips, Texas. 


March 29 


Cleveland Section of American So- 
ciety for Quality Control will hold 
their first Annual One Day Quality 
Control Conference at Hotel Carter, 
Cleveland, Ohio. For information write 
G. K. Montgomery, Jack and Heinz, 
Ine., Cleveland 1, Ohio. 
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on 
AUTOMATION 





April 25-26 

First National Conference of Instru- 
ments and Regulators Division of 
A.S.M.E. will be held at University 
of Michigan, Ann Arbor, Mich. For 
information write J. A. Hrones, Di- 
rector Department of Mechanical En- 
gineering, Massachusetts Institute of 
Technology, Cambridge 39, Mass. 
April 27-29 

Society for Experimental Stress An- 
alysis 1955 Spring Meeting will be 
held at Hotel Statler, Los Angeles, 
Calif. For information write W. M. 
Murray, P. O. Box 168, Central Square 
Station, Cambridge 39, Mass. 

May 2-5 

Annual Research Equipment Exhibit 
and Symposium in Instrument Tech- 
niques and Applications, National In- 
stitutes of Health, Bethesda, Mary- 
land. For information, write to the 
Supply Management Branch of NIH. 
May 14-22 

Chemical Engineering and Equipment 
Exhibition at Frankfort, Germany. 
For information write Dechema, 
Rheingan-Allee 25, Frankfort/M, Ger- 
many. 

May 23-27 

Third Annual Conference on Mass 
Spectrometry, sponsored by the ASTM 
Committee E-14 will be held at the 
Mark Hopkins Hotel, San Francisco, 
Calif. For information write J. G. 
Hutton, General Electric Co., 1 River 
Rd., Schenectady, N. Y. 

June 7-9 

Committee on Vacuum Techniques, 
Inc., will hold their Second Symposium 
on Vacuum Technology at Mellon In- 
stitute, Pittsburgh 13, Penna. For in- 
formation write Rudy Koehler, Com- 
mittee on Vacuum Techniques, Inc., 
Box 1282, Boston 9, Mass. 

June 9-10 

Conference on Carbon will be held at 
University of Buffalo, Buffalo, N. Y. 
For information write Carbon Confer- 
ence, Department of Physics, Uni- 
versity of Buffalo, Buffalo, New York. 
June 13-17 

Annual Symposium on Molecular 
Structure and Spectroscopy, Ohio 
State University. For information 
write Prof. Harold H. Neilsen, Dept. 
of Physics, Ohio State University, Co- 
lumbus 10, Ohio. 

June 28-July 9 

Third British Instrument Industries’ 
Exposition at Earl’s Court, London. 
For information write F. W. Bridges 
& Sons, Ltd., Grand Bldg., Trafalgar 
Square, London W. C. 2, England. 


November 14-17 


Second International Automation Ex- 


position will be held at Chicago’s Navy 
Pier. For information write The Sec- 
ond International Automation Exposi- 
tion, 845 Ridge Ave., Pittsburgh 12, 
Penna. 





SIMPLIFY YOUR MACHINES AND REDUCE YOUR COSTS 
BY ADOPTING TIME OR COUNT CONTROL DEVICES. 
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achine operators prefer dial 
control with automatic opera- 
tion for those tedious jobs. 
Repetitive performance with 
assured quality control is guar- 
anteed. 












Eagle Signal Corporation can 
supply a precision timer or 
counter for any purpose or 
they can design and build a 
control panel assembly for your 
application. Let Eagle engineers 
assist you with your machine 
control problem. 
















Write for FREE BOOKLET 
“See What Timing Can Do For You” 
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Briels 





INSTRUMENTS 


and 





Automation Dictionary 


ANALOG COMPUTER. An electronic calculating machine 
which solves problems by translating conditions like 
flow, temperature, or pressure into electrical quantities. 

CYBERNETICS (sy-ber-NET-ics) n. A new field of 
science which attempts to relate the operation of auto- 
matic devices to the automatic functioning of the human 
body’s nervous system. Once accomplished, it hopes to 
evolve a theory blanketing the field of control and com- 


DEVIATION. No change from the layman’s definition— 
means the difference between the actual value of a con- 
dition and the one at which it is supposed to be con- 
trolled. 

DERIVATIVE ACTION. Control operation in which the 
speed of a correction is made according to how fast a 
condition is going off-the-beam (same as rate action). 

INSTRUMENTATION. Used to describe the application 
of industrial instruments to a process or manufacturing 
operation. Also describes the instruments themselves. 

THERMISTOR (THERM-iss-tor). A special type of tem- 
perature sensing element. Its extreme sensitivity per- 
mits it to transmit a strong signal from a very tiny 
temperature change. 

TRANSFER FUNCTIONS. Simply a mathematical ex- 
pression of the control engineer which expresses the re- 
lationship between the outgoing and incoming signals 
of a process, or control element. Useful in studies of 
control problems. 

(From new 20-page “AUTOMATION DICTIONARY,” 

Brown Inst. Div., Minn.-Honeywell Reg. Co., Philadelphia 


44, Pa.) 
re circle 501 on inquiry card. 


Series 400 Capacitrols 

The new 400 Series Capacitrols features a D’Arsonval- 
type measuring element, an “electronic link,” and various 
types of control devices. The heart of the measuring cir- 
cuit consists of a D’Arsonval galvanometer with a pointer 
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. to which is amas a light-weight metallic vane. 
. As the flag moves within the field of the pick-up coils 
it influences the oscillator to tune or detune it, which in 
turn regulates the power output to any of a variety of final 
control elements. 
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SATURABLE CORE REACTOR CONTROL 
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AUTOMATION 


Control Model 401 uses simple relay for on-off control 

. Model 402 uses relay plus time-proportioning elec- 
tronic link. . . . Multronic Model 403 has a second relay 
operating at a different oscillator level. . . . Model 405 is 
a proportioning position controller. . Model 407 (shown 
in lower illustration) uses a magnetic amplifier to control 
a load reactor. (From new 16-page Educational Bulletin 9, 
Wheelco, Barber-Colman Co., Rockford, Ill.) 


For this literature circle 502 on inquiry card. 


Meter-relay Controllers 


Contact meters provide automatic locking relays for 
sensitive control of process or mechanical operations. . . 
The contact locking arrangement was developed to build 
up contact pressure and separating force, both of which 
are usually missing in sensitive moving-coil relays. 

For certain applications the locking coil can be omitted 

. . meter-relays operating at 1 ma or more signal input 
CONTACT METER-RELAY 
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47 
will give satisfactory results with nonlocking contacts pro- 
vided there is no arcing. This would indicate working the 
contacts into an extremely sensitive relay or into a vac- 
uum tube. The lower diagram shows a meter-relay and 
cold-cathode trigger tube which has given satisfactory re- 
sults. 

Normal contact life expectancy is several million with 
the locking coil; this might be reduced to several thousand 
with nonlocking contacts.(From new 44-page Catalog 3-A, 
Assembly Products, Inc., Chesterland, Ohio.) 


rcle 503 on inquiry card. 
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Orthosil Wound Cores 


Thomas & Skinner’s tape-wound cores are made from 
OrthoSil, oriented silicon-iron for saturable reactors, power 
transformers and other electronic and electrical applica- 
tions. Cores are available in the rectangular “C” core or 
in the round toroidals. 

The cores are made in 12 mil silicon-iron for 60 cycle 
applications and in 4 mil silicon-iron for 400 cycle and 
higher applications. T & S’s wound cores permit full use 
of OrthoSil’s orthographic characteristic, an extremely 





When 
precision and 
dependability 
are a must... 


Hagan 

Ring Balance 
Meters for 
proportional 
chemical 
feeding 


The inherent accuracy and positive action of the Hagan 
Ring Balance Flow Meter, teamed with the Hagan Pneu- 
matic Transmitter, make possible precise chemical feeding 
in a variety of systems. 

Hagan Proportional Chemical Feeding Systems are avail- 
able for a full range of applications—for the continuous or 
intermittent feeding of solutions, slurries, corrosive fluids 
or acids, or, in fact, wherever precision and dependability 
are essential. 

Hagan Ring Balance Instruments are controlling chem- 
ical feeding with the following types of feed systems 

Continuous: variable stroke pump—variable speed 

V-belt drive—variable speed d-c motor—time pulse 


system—dual metering (both flow meters ina single 
case )—intermittent proportional feed—Also: pro- 
portional sampling. 


Hagan Control systems are in successful operation on these 
and other applications. A phone call or letter will bring 
you Bulletin MSA 102, which contains detailed informa- 
tion on the application of Hagan Ring Balance Instruments 
to the problem of Precise Proportional Chemical Feeding. 


HAGAN CORPORATION 


oe Hagan Building + Pittsburgh 30, Pennsylvania 
BUROMIN 


CALGON 


Boiler Combustion Control Systems . Ring Balance Flow and 
Pressure Instruments ° Metallurgical Furnace Control Systems 
Control Systems for Aeronautical and Automotive Testing Facilities 


For more information circle 83 on inquiry card. 
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eee 
MINIATURIZED RECORDING DIGITAL COUNTER 





Compact 
Sturdy 
Economical 


@ Accumulates and recerds in printed form digital information 

@ Accepts pulses at rates up to 1000 CPM 

@ Prints on 2 inch wide tickets or standard 2% inch adding 
machine tape 

@ Automatic or manual reset available 

@ Both counting and printing circuits may be actuated by 
momentary closure of external contacts 


Write for illustrated bulletin MD-13 





THE 
STANDARO 
OF 
ACCURACY 
SINCE 
1886 


STREETER-AMET COMPANY 


4101 RAVENSWOOD AVENUE ¢« CHICAGO 13, ILLINOIS 





Branches in Pittsburgh, Allentown, Birmingham ond Los Angeles 











ADVANCE IN TES 


TESTING with the NEW 
LEITZ MICRO HARDNESS TESTER 


Even the most delicate and highly finished parts or tools may be tested 
for hardness WITHOUT DAMAGING or DEFORMING THE FINEST 
FINISH. 


The diamond impressions [invisible to the naked eye) are produced with 





loads of only 15 to 300 grams. 









The pyramid (or optionally rhombic} 
shaped impressions are measured by 
means of a 400-power microscope 
with reticule graduated to .0005 mm. 


Microscope objective 400x, indenta- 
tor as well as an 
extra 100x locat- 
ing objective are 
mounted on a com- 
mon revolving tur- 
ret for quick in- 
dexing on the im- 
pression. 

The LEITZ MICRO 
HARDNESS TESTER 
opens up a NEW FIELD of 
Hardness Testing for every shop 
where other methods prove too 


ae ee@= =_a 


costly or unsuitable. 

A reasonable price — simple 
operation, make the LEITZ 
TESTER essential equipment 
for any shop. 


Write for our explicit 13-page Booklet — Code GLOLD 








Geo. SCHERR OPTICAL TOOLS, Inc. 





200- mG LAFAYETTE STREET © NEW YORK 12, N.Y. 
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rectangular hysteresis loop. High flux densities with low 
losses result in high efficiency cores. (From new 16-page 
Bulletin WC-353, including magnetization and hysteresis 
loops, Thomas & Skinner Steel Products Co., Inc., In- 
dianapolis 7, Ind.) 
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H igh-torque Pneumatic 
Positioner 
The Series 77 Final Drive Unit is a high torque pneu- 


matic positioner which controls equipment in accordance 
with a remotely originated signal. The Drive Unit may be 
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CUSTOM MANUFACTURE 
OF SMALL PARTS 


eee “1 @ Shafts, Staffs and Pivots of Special Pivot 
ce” Steel, Heat-Treated and Metallographic- 
i “1 Polished. @ Tubular Products up to 3%" 
Diameter, Cut, Flared, Swaged, Formed and 
Burr-Free Alloy or Silver Plated. @ Screw- 
Machine Products up to 3/16" Diameter. 
@ Roll-Threading and Knurling to Close 
Tolerances. @ Centerless and Surtace Grind- 
ing with Special Facilities for Ceramic Rods 
and Shapes. @ Light Punch-Press Work. 


SERVICES FOR 

CUSTOMERS' PARTS 

@ A Multitude of Services are Available 
for Customers’ Parts at Any Stage of Man- 
ufacture. These Include: Controlled-Atmos- 
phere Heat-Treating, Centerless Grinding 
Surface Grinding, Knurling, Thread-Rolling, 
Swaging, Drilling, Milling, Burr Removing, 
Metallographic, Polishing, Barrel-Plating in 
Alloy or Silver. 

ASSEMBLY SUPPLIES 

@ “Welton” Non-Corrosive Instrument 
*<1 Solder Paste. @ “Weltonoil" Treated Button- 
*} wood Pith. 


APPARATUS DESIGN SERVICES 
In Connection with the Design and Fabri- 
cation of Precision Miniature Parts. 


ENGINEERING ASSISTANCE ON ALL ITEMS 


Welalatiela: 
ae Clin iad. din LCM GO) ala Va bane 
87 SUMMIT AVENUE » SUMMIT, N. J. 
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equipped with either a pneumatic or an electric receiver 
which will respond to signals from an automatic source or 
manually operated control panel. .. . Can exert starting 
torque in excess of 4000 lbs. ft. 





Normal Stall 


Regulation 


1200 lbs. ft. 
2400 lbs. ft. 


Torque 








2050 Ibs. ft. 
4100 lbs. ft. 


One Cylinder 





~~ Two Cylinders 














(From new 4-page Folio S-19, Republic Flow Meters 
Co., 2240 Diversey Pkwy., Chicago 47, Ill.) 
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Coordinated Process Control 


With the Bristol system of Coordinated Process Control 
it is now practical to automatically control and operate 


N y 
MOUNTED AT . 
PROCESS . a, ~ ome 


MOUNTEC 
PROCESS 





10 temperature 
ranges cover from 


-75° to 3000°F. 


Several special 


ranges to -400°F. 








Cot. No. 4531 0/2500° F. 
Price $132.00 


Thermocouple type Automatic Pyrometer for controlling tem- 
perature in furnaces, ovens, and processes. The Simplytrol 
is economical and reliable with few moving parts. There are 
no vacuum tubes. The regular load relay is $.P.D.T. 5 Amps. 
Optional heavy duty relays to 40 Amps. 

10 temperature ranges cover from —75° to 3000° F. Several 
special ranges to —400° F. “On & Off” control for holding 
the desired temperature works on gas, oil or electric heat. 
Indicating -meter-relay is medium high resistance and has 
bimetal cold junction compensation. For use with all stand- 
ard thermocouples. Accuracy 2%. 

“Auto-Limit’ switch changes Simplytrol from automatic con- 
troller to limit pyrometer for safety shut down or warning. 
Cabinet: 6%%x612x9'2 inches. Also flush panel mount models. 
Send for new Bulletin G-7 for more data. Assembly Prod- 


ucts, Inc., Chesterland 10, Ohio. 
Booth 311, 1.R.E. Show, March 21-24 
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throw out obsolete testing 


Cut Production Rejects and Re-work 
as much as 47% 
Streamline Preventive Maintenance 
Speed Up Trouble Shooting 
with Triplett Model 630 
Streamline Volt-Ohm-Mil-Ammeter— 
quick, accurate checks on voltage, 
current and resistance 
Uses minimum bench space—3-7/32” x 
5-1/2”—only 4 lbs.—completely 
portable for all preventive 
maintenance and 
electrical trouble shooting— 
laboratory instrument precision 
Operation is completely streamlined— 
one switch for both circuit and 

range selection 





INSTALL 
ARIDIFIERS 
ON LINES 
SERVING 








Paint Spray 
Guns 

Air Tools 

Air Hoists 

Foundry 
Jolting 
Machines 

Sand Blasting 
Tools 

Sand Blasting 
Rooms 

Metal Spray 
Guns...or 

Wherever the 

line must deliver 

clean, dry air 

or gas 








on 


ENGINEERING CO. 


21 W. Lawrence Ave., Chicago 30, Ill. 


33 RANGES 


LURES 


For greater a 

Audio and other 
Impedance A.C u 
D.C. MICROAMPERES 
0-60, at 250 M.V 

D.C. MILLIAMPERES 
0-1.2-12-120, at 250 } 


+44 +56. +70. (For 
Direct Read ng of 
Output Levels 

*OHMS 

0-1000-10,000 (4.4-44 
center scale 
*MEGOHI 

0-1-100 )-440.000 
Ohms nter scale 


630 VOLT-OHM-MIL-AMMETER 


ELECTRICAL 
INSTRUMENT 
COMPANY 
Bluffton, Ohio 








On any air or gas line 92% of the dirt, 
oil, scale and water that enter the Aridifier 
is trapped and removed from circulation. 
The Aridifier’s patented centrifugal- 
baffle action scrubs air and gas clean and 
dry ... protects equipment, prevents 
freezing, fouling, corrosion and caking, 
produces best results with spray gun and 
air tool operations, etc. Easy to install. 
Self cleaning. Maintains itself. 10 
models available. Capacity 7 CFM to 
17,000 CFM. 


Learn HOW the Aridifier 
scrubs with a patented cen- 
trifugal-baffle action. 


Write for This Catalog 
Now! * 










For more information circle 89 on 


February 1955—Instruments & Automation 


nquiry card 


Page 293 








MARSH 
MAKES IT! 


If it’s a pressure gauge or dial Pg 
mometer, Marsh makes it ... and makes 
it better. The types, ranges and case styles 
are endless. What is “special” to other 
instrument makers is often standard to 
Marsh. To know the scope of Marsh 
instruments— 


Write for 
this 
fact-filled 
catalog 


MARSH INSTRUMENT CO., 
Sales affiliate of Jas. P. Marsh Corporation, 
Dept. 42, Skokie, Ill. Export Dept., 3501 Howard St., Skokie, III. 
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“IN-STOCK” SERVICE ON FAMOUS 
SPHINX BRAND MICRO-DRILLS 


High speed drills 
for smail holes. 
Sizes from 

.08 mm (.003”) to 
1.0 mm (.040”) 
carried in stock, 
in increments of 
01 mm (.0004”). 


Sphinx brand micro-drills used 
throughout the world for many 
years for all fine watch and in- 
strument work. 





These precision drills are availabie 
in two styles, flat pivot drills or 
spiral fluted drills. They are made 
with concentric oversize shanks. 
Because of their rigidity they are 
especially useful in all types of drill- 
ing equipment. 


Send for Bulletin N 
listing sizes and prices 
of stock drill sizes and 


micro-drilling equipment. 





EVIN 
F Louis Levin & Son, Inc 


3610 South Broadway - Los Angeles 7, California 
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a whole industrial process . . . . operation of plants where 
entire processes are under the 100 percent automatic con- 
trol of the Coordinated Process Control System represents 
instrument application in its most advanced form. (From 
new 8-page folder Bulletin DM305, covering complete line 
of controllers, recorders, and telemeters, The Bristol Co., 
Waterbury 20, Conn.) 
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Selective Telemetering 


Certain telemetered data must, of necessity, be contin- 
uously received. Furthermore, only a minimum delay is 
acceptable in its full and final presentation. Channels for 
these signals are best provided by multiplexing the com- 
munication media established between the control point 
and the remote station. However, other data is needed only 
at the operator’s request. These may be periodic readings 
for log records, for investigations following various alarms, 


TELEMETER CODING SCHEMES 


) 





ARIABLE 
DIRECT CURRENT 


JL__SJL_ putse ouration 


- n Luu 
J__ Ji  —s-— PULSE RATE JUUUUUL 
Onn nnn 
JUULJUUUL 


PULSE CODE 


VARIABLE FREQUENCY f\ Anh 


TIME 


U UU YU 





unique in design — 
rugged in construction 


GREEN 


PANTOGRAPH 


ENGRAVERS 
THE FAMOUS 


MODEL 106 


THE NEW 
HEAVY-DUTY 
MODEL D-2 


—— 
i] cs a) 


The Model D-2 two dimensional heavy-duty Panto- 
graph is a precision machine with a multitude of 
new features. Open on three sides, it permits 
complete freedom for engraving, milling, profiling 
large panels (up to 30” in diameter) or bulky 
pieces, Single, micrometer adjustment controls 
vertical depth of cut, automatically adjusting 
copy table with pantograph. Range of reduction 
ratios from 2-to-1 to infinity! Vertical range over 
10 inches! 


For complete information, write to 


The three-dimen- 
sional bench Model 
106 cuts costs — 
engraves, routs, 
models and pro- 
files, giving you ex- 
pert results even by 
unskilled workers. 








GREEN INSTRUMENT COMPANY 
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or for information to permit adjustments to be made. Such 
data is best provided by selective telemetering or in- 
terrogative measurement... . Interrogative measurement 
systems usually use telemetering coding of the pulse code 
type. The measurement may be received on indicating dials, 
a cyclometer counter, or by teletypewriter presentation. 
(From 14-page brochure ATIC-929-RS, Motorola, Inc., 
4501 W. Augusta Blvd., Chicago 51, Ill.) 
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Suspension Hopper Scales 


Howe Suspension Hopper Scales are available in a wide 
range of sizes and capacities, from 500 to 120,000 pounds. 
They are furnished to accommodate any size or shape of 
hopper— for square, rectangular or cylindrical hoppers 





Beams determine individual batches 


= Dial indicates cumulative weight 
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TYPE 741 
TYPE 751 1% 
Ie 










ear and nonlinear 


ear oF nonlinear — 
airchild miniature po : 
ight 13 grams ) oe 
The Type ‘ 





i lin 
Miniature Single Turn Pots 
ance in lit 
Precision performance in : 
is assured with these 
751 (%" dia..— Wr 
75 ams. 
to 73,000 0 sade, pe 
50 orams) has a resistance — 
3 0 5% standard accuracy , wit 
Terminals are gold-pla 
e and easier soldering: 






tions 
The Type 
resistance range 

1%” dia..weight 
0.000 ohms. 
available. 
act resistanc 







up to 1¢ 
special accuracy 
for reduced cont 












—e—— 





° 

SAMPLES AVAILABLE ae solve all your 

child can help Yor cormation write 

These units aeromatet problems. For more Potentiometer 

precio met & Instr rcksville L. I, N.Y. Departmen 

Fairchi Park Avenue, Fic — 
Division, 225 Pa 


140-608. = 
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Fine quality Gears can now 


Winzeler, with a degree of uniform accuracy 


you never thought possible! 


are used so successfully in many unusual ap- 
plications. Extremely skillful tooling, stamp- 


ing and assembling by sta 


riveting performed with speed and low cost : 
sonly! Stockand & WINZELER 


efficiency in production run 
custom dies. Ask our capa 
ideas and cost estimates. 






















t 
SEND FOR 4-page fold- 
er containing valuable 
Stamped Gear dataand 
tables. Write today! 


be STAMPED by 


That's why they 


king, brazing or 
Uy 







ble engineers for % 

B77 l Gear, 

5 = fe «omy 
ai} 


net = 
“ BO. 





WINZELER MANUFACTURING & TOOL C0 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 
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Gauge supplied with 4 ff. 
rubber hose and fitting for 
test connection. 





Gauge with scale 0-7’ W 
$12.40 


Gauge with reversible scale 
— 0-15'' W on one side, 
and 0-8.5 ounces per sq. 
in. on other side. 

$15.80 





BACHARACH 
Nfpsrometer 


e Body is transparent, high-strength 
plastic extrusion. 

e Scale features easy readability; made 
of white plastic, with black scale 
divisions and numerals; 1/10” W 
scale divisions. 

eIndicating Fluid of 1.9 specific 
gravity permits pressure readings to 
1/10” W over entire scale on gauge 
of convenient size. Fluid is colored 
blue for visibility; is non-freezing to 
low temperature. Gauge is furnished 
filled ready for use. 

eShut-off Valves are conveniently 
opened or closed by rotation of 
knurled discs. 

e Scale is adjustable up or down to 
permit direct reading of pressure 

e Blow-over seal automatically pre- 
vents spilling of fluid when gauge 
is subjected to pressure surges in 
excess of scale range. 

e Body serves as reel for rubber hose. 


eFor convenient attachment of 
gauge to pipe an adjustable 
mounting clamp is available as 
optional accessory. 


Write for Leaflet 830 


BACHARACH INDUSTRIAL 
INSTRUMENT COMPANY 


7301 Penn Avenue, Pittsburgh 8, Pa, 
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Type MCM Lever Switch 


* All lever combinations avail- 
able. Four contact quadrants. 
Variety of circuits permitted. 
Ball-bearing lever action 
is smooth and positive. 5 amp. 

contacts are mounted on an 

easily removed contact block. 

Single-hole mounting. 


MCM Write for Bulletin CL-100 











All General Control switches feature riveted coin 
silver or palladium alloy contacts and are individu- 
ally adjusted and inspected. Switch types are 
available from 1 to 10 amperes. 

Also available are special switches and contact 
assemblies to customer specifications. 





FOOT, LEVER, PUSH BUTTON and LIMIT SWITCHES 
ELECTRONIC and SYNCHRONOUS -—MOTOR TIMERS 
CUSTOM CONTROL PANELS 


GENERAL CONTROL COMPANY 
1205 Seldiers Field Read - . Boston 34, Massachusetts 





Write for Bulletin H-2 


Page 


INTERNATIONAL 


the WIDEST RANGE 
in the INDUSTRY 


STUD TERMINAL « phenolic tubing 


SPECIFICATIONS 


OC output voitages from 20 to 20,000 volts and up. 
OC output current, halt wave from .2 MA to 195 MA. Cell 
diameters from 1/16” to 1” Cartridge lengths 
from 1/2” to 12” 


PIGTAIL TERMINAL « phenolic tubing 


APPLICATIONS 
Computors, geiger counters, 

guided missiles radar circuits, oscilloscopes 
Hermetically sealed units available for airborne applications. 


INTERNATIONAL 


RECTIFIER CORPORATION 
* ORegon 8-6281 


3889 
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suspended horizontally or for cylindrical hoppers suspended 
vertically. 

They can be installed in stationary position or incorpo- 
rated into traveling larries or charging cars; or otherwise 
into special and original equipment. 

Specific uses include: Weighing, proportioning and 
checking all kinds of blends and batches in the process 
industries. . . . Howe uses its renowned and proven pipe 
lever system for Hopper Scale use. (From new 12-page 
Form 667, The Howe Scale Co., Rutland, Vt.) 
ircle 508 on inquiry 
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Accumulator Nomographs 


Piston type accumulators for hydraulic systems are used 
principally for storage of hydraulic oil under pressure for 
actuation of hydraulic devices. Thus, accumulator furnishes 




















MAKE QUICK, ACCURATE 
MEASUREMENTS bincusions 


Qa 


POCKET 


\ \ \ eS Angles 
Only A“ . 


Check lengths, diameters, 
angles and radii without 
focusing. Six power. High- 
est quality, lowest price. 
Guaranteed accurate. 


$22.50 


POSTPAID COMPLETE WITH 
GENUINE PIGSKIN CASE. 


This 50 power pen-size measuring 
microscope permits measure- 
ments up to 1/10’’ by .001” 
divisions. Estimates to 

.0005’’ can be 

easily made. 


MEASURING 
MICROSCOPE 


Only | 
$7.95 wis @ 


15-DAY FREE TRIAL. ORDER TODAY DIRECT 
OR SEND FOR COMPLETE INFORMATION. 


qi» INTERNATIONAL DEVELOPMENT COMPANY 


1 South Reed Street, East Riverton, N. J. 
For mor 


No focusing. 

Lensic reflector 

increases illumina- 

tion of field. Precise 
but rugged. 


DEALERS INQUIRIES INVITED 
cle 98 on 


information cir 





hydraulic power at extremely high oil flow for relatively 
short cycles of operation intermittently. 

Use the following six steps on nomograph to select 
smallest accumulator for a given system. (From new 6- 
page Catalog File 1536A10, Ind. Hyd. Div., The Parker 
Appliance Co., 17325 Euclid Ave., Cleveland 12, Ohio.) 
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Roller Gear Drives 


Ferguson Roller Gear Drives rep- 
resent the ultimate in cam indexing, 
using a precision worm-type cam 
drive and ball-bearing follower... 
The drive is a precision indexing 
mechanism. The accuracy of its index 
is as dependable as that of the most 
precise jig borer. We guarantee ac- ni J pe 
curacy of plus or minus .001 inch at | 
the pitch diameter of the followers. 

There is no backlash even at highest tiie. a 
speeds ... over 1000 indexes per minute in some instances. 
(From new 24-page catalog 105, Ferguson Machine & Tool 
Co., Inc., P. O. Bow 191, St. Louis 21, Mo.) 
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Air-cylinder Speed Control 


The Bellows Electroaire Valve is a compact, air-op- 
erated, electrically triggered four-way air valve complete 
with built-in speed controls for adjusting air cylinder 
piston rod speed in either or both directions. Bellows 
“BEM” Series Air Motors are equipped with integral 
Electroaire Valves which are also available for remote 


it's 


PORTABLE! 


FREQUENCY 
METER 


FEATURES: 
SELF CHECKING 


AUTOMATIC and 
MANUAL RESET 


DISPLAY from 
1 to 10 SECONDS 


LIGHTWEIGHT 
— only 16 Ibs. 


UTILIZES STANDARD 
PLUG-IN DECADES 


BASIC UNIT READS 
OUT TO 10 KC (4 decades) 


AIR COOLED (Fan) 


CORPORATION, Dept. 80-C 


5528 VINELAND AVE., NORTH HOLLYWOOD, CALIF. 
For more information circle 99 on inquiry card. 


Designed for 
portability and low-cost as well as ac- 
curacy, the newly developed DS-660 
will count and display any electrical or 
mechanical event which can be con- 
verted into a varying voltage of sufh- 
cient amptitude — from 10 to 100,000 
events per second. Derives its time base 
from the 60 cycle line — which de- 
termines the accuracy — approximately 
.1%. Here is new and amazing reliabil- 
ity and circuitry available in one unit. 


Write TODAY for full technical information 





Duryfece | 


PYROMETERS 


for every purpose 


The routine use of CAMBRIDGE Surface 
Pyrometers takes the guesswork out of tem- 
perature determination in many industries. 
The CAMBRIDGE is accurate, dependable, 
rugged, quick-acting and easy to use. The 
Roll Model is for checking surface tem- 
peratures of moving rolls. The Needle 
Model is for insertion into materials in a 
plastic or semi-plastic state for batch tem- 
perature determination. The Mold Model 
is for checking surface temperatures of 
mold cavities and surfaces of almost any 
contour. 


NEEDLE 


Send for Bulletin 194SA. 


CAMBRIDGE INSTRUMENT CO., INC, 
3742 Grand Central Terminal 
New York 17, N. Y. 


CAMBRIDGE 


PIONEER MANUFACTURERS OF 


PRECISION INSTRUMENTS © 


Moisture Indicators and Recorders « Physical Testing Instruments 
Laboratory Instruments for A.C. and D.C. « Galvanometers « Engineering 
Instruments ¢ Gas Analysis Equipment « Physiological Instruments 
and many other Mechanical and Electrical Instruments 
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PROTECT 


EXPENSIVE GAGES 


SPRAGUE SHUT OFF VALVES automatically cut 
out gages and other pressure-sensitive in- 
struments when fluid pressures go beyond 
their operating limits. Automatically open 

when pressure is again within approx. 80% of 

set cut-out points. Available for any pressure \ 
setting between 10 PSI. and 5000 PSI. 

Save valuable man hours. Eliminate opening 
and closing manually operated shut off 7 
valves. Supplied with standard pipe thread 
connections, also available with AN 

tube fittings. Body is 1% 
hexagon stock. Length 52”. Bronze 
or stainless steel bodies also 
available. Easy to install. Thou- 
sands in use. Write for bulletin. 








ver 


aluminum 


SPRAGUE 
y y ) 
ie iinecung Cou oration liad 


1144 WEST 135TH STREET, GARDENA, CALIFORNIA 
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Instantly... 
Accurately 
with 3 
nor TPE 1500 


PORTABLE PYROMETER J 





Wherever temperature readings are 
required—on the production line, in 
the laboratory or in the field—this 
sturdy precision instrument can bring 
you instant, accurate results. 


Here's Why 


it's Fast ... in operation and quickly read. Precision movement 
designed to laboratory standards. Direct reading scale face is 
easily understood—no slide wires or conversion tables necessary. 


it's Accurate . . . consistently to within % of one percent under 
almost all variable conditions. Sturdy, protective case assures 
continued accuracy in toughest portable service. Ten scale ranges 
available, from 0-400° to 0-3000°F. Equivalent Centigrade scales 
available at no extra cost. 
It's Portable . . . compact size, 62"x6"x3”, and light weight 
make this pyrometer highly portable and easy to use anywhere. 
Write today for complete details and prices. Illinois Testing Labo- 
ratories, Inc., Room 518, 420 N. La Salle Street, Chicago 10, Illinois. 
Send for Bulletin on 1500 Pyrometer. 
PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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INSULATED WIRE 


dilclm all mal uibsichite 2000°F 





Will last forever 


eliminating 
costly replacement. 





.04 to .32 


One or more wires insulated with 
@ pure mineral swaged into a metal 
tube, 


Can be sharply bent. 


Sheath can be welded without loss 
of insulation. 


Available in a variety of sheath 
metals with thermocouples and 
other wire materials. 





Complete thermocouple probes 
available using this material made 
to your requirements. 


Write for Bulletin 6A 


INSTRUMENT COMPANY, 


1901 NORTH HERMITAGE AVENUE 


INC. 


CHICAGO 22, ILLINOIS 


New York, Philadelphia, Detroit, Dallas, Los Angeles, San Francisco and Seattle 
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in service— | 


Available in outside diameters of | 


control of Bellows air motors, air cylinders, or other 

air powered devices. (From new 28-page Bulletin SP-50 

“Air Motors and Valves,” The Bellows Co., 222 W. Market 
t., Akron, Ohio.) 
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Temperature Handbook 


There are 8 ways of responding to temperature—1) 
changes in pressure, 2) changes in liquid volume, 3) ex- 





Temperature 
Range Of 
Application 
Deg. F 


Response To 
Temperature 





Changes in Pressure 
Kerosene Filled 
Alcohol Filled 
Ether Filled : 
Sulfur Dioxide Filled 
Nitrogen Filled 
Changes in Liquid Volume 
Mercury Filled (Steel Bulb-Capillary) 
Mercury Filled (Ordinary) 
Mercury Filled (Nitrogen Covered) 
Alcohol Filled 
Glycerine Filled 
Differences in Expansion of Metals 
Bi metallic Strips 
Bi metallic Rods 
Changes in Electrical Resistance 
Electrical Resistance Thermometer 


250-700 
200-400 
100-300 
20-250 
0-500 





—20-1200 
— 4-680 
—38-1000 
—50-300 
30-500 





0-700 
300-1000 





—400-1800 





Thermocouples 
Base Metal (Copper-Constantan ) 
Base Metal (Iron-Constantan) 
Base Metal (Chromel-Alumel) 
Rare Metal (Platinum-Rhodium) 
Photo-Electric Effects 
Radiation Pyrometer 


50-660 
100-1650 
300-2000 
300-2800 





1000 up 





Changes in Color 
Optical Pyrometer 
Changes in Melting Points 
Fusion Pyrometers 


1400 up 





1100-3600 











AGASTAT 


Compact... guadeost 


TIME DELAY RELAYS 
solenoid actuated — pneumatically timed 


Introduces time delays into a-c or d-c circuits. Easily 
adjusted to provide delays ranging from 0.1 second to 
five or more minutes. 

The AGASTAT is small, light, and operates in any 
position. Dust-proof timing chamber assures long oper- 
ating life with a minimum of maintenance. 





Elastic Stop Nut Corporation 
of America 


1027 Newark Avenue, Elizabeth, New Jersey 
Dept. A 15-29 





DIVISION 
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pansion of metals, 4) changes in electrical resistance, 5) 


thermocouples, 6) photoelectric effects, 7) changes in 


color, 8) changes in melting point. (From new 24-page 
Bulletin 101, “The Guide,” The Partlow Corp., New Hart- | 


ford, N. Y.) 


For this literature circle 512 on inquiry card. 


Miniature Bearings 


2 2 


4. three uses of angular contact bearings 


1. basic support of a shaft between 
two radial bearings 


Cua. 


2. pivot bearing supports one end of shaft 


He 5 flanged bearing 


= y 
oO 


6. thrust bearing 








3. pivot bearings support both ends of shaft 


Recording 


Precision 
Potentiometer 


Device 





Typical methods of using miniature bearings: 


new 20-page Form 53-54, Miniature Precision Bearings, 


Inc., Keene, N. H.) 


For this literature circle 513 on inquiry card. 


Barcol. 


BARBE 


COLMAN Small 


keep charts taut 
on Aerovane Recorders 
by Bendix-Friez 





= OG oO 





(From 
























As both an indicating and recording instrument, the Bendix-Friez 
Aerovane Recorder plots each wind speed and position change on 
a continuous strip chart. A Barber-Colman KYAB motor is used 
as a constant take-up to keep the chart stretched taut across the 
points at which recording pens meet the paper. For precise oper- 
ation of your instruments, too, there’s a wide line of high-torque 
Barcol Small Motors .. . unidirectional, synchronous, and revers- 


ible . . . with or without reduction gearing ... 


up to 1/20 hp. 


Write for data sheets. 





BARBER-COLMAN COMPANY, Dept. N, 1215 Rock St., Rockford, III. 
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MARSHALLTOWN 




















DIAPHRAGM 


GAUGE 


For Accurate Pressure 

Measurement in 

Ounces or Inches 
of Water . 





Available in standard 
dials (reading in inches 
of water) 0-15" -0-30" 
-0-60" -0-100" -0-160" 
. also in ounce grad- 
uated dials from 15 
ounces to 5 _ pounds. ing low pressures. 


214", 314" and 4!/." 


black enameled steel 
case. OF INDICATING PRESSURE GAUGES 





Marshalltown Figure 83 is an extremely 
sensitive gauge that uses a carefully 
seasoned bronze diaphragm to ac- 
curately measure very low pressures. 
It is used extensively on many types 
of natural gas installations for check- 


Write for details and price. 
LOOK TO MARSHALLTOW FOR 
ONE OF THE MOST COMPLETE LINES 


sizes mounted in 


MADE! 








MARSHALLTOWN MANUFACTURING CO. 
MARSHALLTOWN 3, IOWA 








voltage fluctuations 


12.5 amp. capacily 


at 115-v. a-c non-inductive load 














ELECTRONIC 
CONTACTORS 
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trigger action 


independent of 






The supersensitive probe 
circuit with the hot-cathode 
thyratron assures positive, no 
chatter firing. Invaluable in 
motion-limit control down to 
micro-inches; tear or break- 
age detection and automatic 
feed cut-off in production 
processes; motor or valve 
actuation in photo-cell 
circuits; liquid-level control 
—countless other automatic 
control uses. 

A rugged low-voltage 
control circuit contactor, 
normally fired or normally 
unfired. Write for Bulletin 
H-20, giving full information. 
Automatic Siniessenmve 
Control Co., Inc. 

5224 Pulaski Ave., 
Philadelphia 44, Pa. 


Represented in Canada by: Powerlite De- 
vices, Ltd., Toronto, Montreal and Vancouver 
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lew Accuracy 


for dynamic pressure 
measurement 


Offered in absolute, differential, or gage models, CEC’s new Type 
4-312 Pressure Pickup brings a new standard of accuracy to 
dynamic pressure measurement. Flush-diaphragm design and ex- 
tremely small size... only 12” diameter ...make the 4-312 ideal 
for flush mounting in airfoils and other aerodynamic surfaces for 
both wind-tunnel and flight tests...in hydrodynamic test hulls 
for tow-tank studies... and in valves and venturis for pressure- 
drop measurement. Response to vibration and shock or static accel- 
eration is negligible. Write for your copy of Bulletin CEC-1540 


RANGES: absolute and gage, 10 to 150 psi; dif 


ferential 


nits 


hme 





MOUNT 


FLUSH 


+5 to +75 psid... EXCITATION: 5 


yr d-c... BRIDGE IMPEDANCE: 350 


a-c ¢ } 
SENSITIVITY: 4.0 mv per volt of ex 


TEMPERATURE RANGE: 


wy + 
mounting rings furnished 
» for pine nnection 


Consolidated Engineering corroration 


) North Sierra Madre Villa, Pasadena 15, California 


rcle 108 on inquiry card. 





Model 261-C Range 0/200 DC 
Microamperes Price $33.00 


METER- 
For Sensitive and Accurate Control 


RANGES: 


RELAYS 


0/20 Ua. to 0/50 A. 
0/5 Mv. to 0/500 V. 
The trip point is adjustable 
to any point on the scale 
arc. These meter-relays are 
sensitive to changes of as 
little as 1%. One contact is 
carried on moving pointer. 
The other is on a semi-fixed 
pointer. When two point- 


ers meet contacts close and lock. Holding coil is wound 
directly over moving coil. Reset can be manual or auto- 
matic. Spring action in contacts kicks them apart forcefully. 


Three sizes of clear plastic case models, 


e, 3% and 42 


inches (all rectangular). Two ruggedized and sealed models, 
22 and 3'2 inches (round metal cases). 

Contact arrangements: High Limit Single, Low Limit Single 
or Double (both high and low). Contact rating is 5 to 25 


milliamperes D.C. 


Suggested circuits for meter-relays and complete specifica- 
tions including prices are covered in new 16-page Bulletin 
G-6, which you can get by writing Assembly Products, Inc., 


Chesterland 10, Ohio. 


Booth 311, 1.R.E. Show, March 21-24 
For more information circle 109 on inquiry card, 
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Test Your 


(Instrument 





Question 1 


Ideally perfect closed- 
loop response would be 

(a) infinite gain, zero 
phase shift 

(b) unity gain, zero 
phase shift 

(c) infinite gain, 180- 
degree phase shift 

(d) unity gain, 180-de- 
gree phase shift 


Question 2 
Ideally perfect open- 
loop response would be 
(a) infinite gain, zero 
phase shift 
(b) unity gain, zero 
phase shift 
(c) infinite gain, 180- 
degree phase shift 
(d) unity gain, 180-de- 
gree phase shift 


? 


Question 3 
A gain of one (unity) 
expressed in decibels is 
(a) minus 1 db 
(b) zero db 
(c) plus 1 db 
(d) plus 10 db 


Question 4 
A system becomes un- 
stable when 
(a) open-loop gain is 
unity and phase lag 
is zero 
(b) closed-loop gain is 
unity and phase lag 
is zero 
(c) open-loop gain is 
unity and phase lag 
is 180 deg. 
(d) closed-loop gain is 
unity and phase lag 
is 180 deg. 


Question 5 
Allowing a phase mar- 
gin of 45 degrees, the 
phase margin criterion of 
stability becomes 
(a) unity gain at the 
frequency where the 
phase shift is 135 
degrees 
(b) unity gain at the 
frequency where 
the phase shift is 
180 degrees 
minus 8 db gain at 
the frequency where 
the phase shift is 
135 degrees 
minus 8 db gain at 
the frequency where 
the phase shift is 
180 degrees 


Question 6 
Allowing a gain margin 
of 8 db, the gain margin 
criterion of stability be- 
comes 
(a) unity gain where 
the phase lag is 135 
degrees 


unity gain where 
the phase lag is 180 
degrees 

minus 8 db gain 
where the phase lag 
is 135 degrees 
minus 8 db gain 
where the phase lag 
is 180 degrees 


Question 7 
On Bode diagrams, gains 
are plotted in db in order 
to 
cover a wide fre- 
quency 
linearize the curves 
totalize elements in 
series 
do all the above 


Question 8 
In db (20 log amplitude 
ratio) a simple first-order 
system is characterized by 
an attenuation rate, above 
the cutoff frequency, of 
(a) zero db 
(b) 10 db per decade 
(c) 20 db per decade 
(d) 40 db per decade 


Question 9 
A second-order element 
attenuates at a rate of 
(a) zero db 
(b) 10 db per decade 
(c) 20 db per decade 
(d) 40 db per decade 


Question 10 
On a Bode diagram, 
changing the rate and re- 
set response causes the 
curves on the diagram to 
(a) remain stationary 
(b) change slope 
(c) move left or right 
(d) move up or down 


Question 11 

Which of the following 
statements about the “ulti- 
mate period” (p,) of a 
process is true? 

(a) It is found by in- 
creasing the propor- 
tional gain until the 
process cycles. 

(b) It is the duration 
of one cycle in min- 
utes. 

(c) It is used in deter- 
mining the reset 
and rate settings. 

(d) All the above are 
true 


Question 12 
A starved-current pen- 
tode is characterized by 
(a) low screen voltage 
and high plate-load 
resistor 
(b) high screen voltage 
and high plate-load 
resistor 
(c) low screen voltage 





Quotient) 


See Page 312 for Answers 








and low plate-load 
resistor 

(d) low plate-voltage 
supply 


Question 138 

Advantage of a starved- 
current amplifier is 

(a) simple circuit 

(b) high gain 

(c) improved frequency 

response 
(d) all the above 


Question 14 
Basic use of the “nega- 
tive-inductance” circuit is 
(a) reduction of time 
constant of induc- 
tive circuits 
(b) oscillating element 
in oscillators 
(c) high-impedance ele- 
ment in amplifiers 
(d) all the above 


Question 15 
Phase-shift oscillators 
are characterized by 
(a) simplicity and low 
distortion 
(b) adjustable 
quency 
(c) three R-C L-section 
phase shifters 
(d) all the above 


fre- 


Question 16 

Which one of the follow- 
ing statements about a 
flip-flop circuit is NOT 
true? 

(a) It is a bistable mul- 
tivibrator. 

(b) It is used for count- 
ing and frequency 
division. 

(c) Both stages cut off 
simultaneously. 

(d) Each grid is direct 
coupled to opposite 
plate. 


Question 17 

Advantage of a cathode- 
follower voltage divider 
over a_bleeder-resistance 
divider is that the former 

(a) is simpler 

(b) loses less power 

(c) provides variable 

output 
(d) does all the above 


Question 18 

A phase-shift oscillator 
acts like a high-Q filter 
when 

(a) a high-Q coil is used 





in plate circuit 

(b) gain is reduced be- 
low oscillating point 

(c) two phase-shift net- 
works are used 

(d) fed from a cathode 
follower 


Question 19 
The new feature intro- 
duced by the Mohr blast- 
furnace control system is 
(a) control of furnace- 
charging program 
(b) control of hot-blast 
temperature 
(c) recording of stock- 
line and inwall tem- 
peratures 
(d) all the above 


Question 20 
Advantage to use of oil 
rather than air in piston 
operators for valves (as in 
gas-regulating service) is 
(a) simpler system can 
be used 
(b) no pump is required 
(c) less tendency to 
hunt 
(d) all the above 


Question 21 

A pneumatic relay that 
is used to put a control 
valve under the control of 
either of two controllers 
having the higher output 
pressure is called 

(a) a reversing relay 

(b) a selective relay 

(c) a snap-acting relay 

(d) an averaging relay 


Question 22 

A pneumatic relay that 
is used to transform the 
output air pressure of a 
throttling-type controller 
to an on-off type air-pres- 
sure signal for a control 
valve is called 

(a) a reversing relay 

(b) a selective relay 

(c) a snap-acting relay 

(d) an averaging relay 


Question 23 


Which of the following 
statements about load- 
cell-type electronic weigh- 
ing systems is NOT true? 

(a) Load cells usually 

contain four strain 
gages 

(b) The gages are ar- 

ranged in a Wheat- 
stone bridge circuit 
(c) D-c. is preferred to 
a-c. energization 

(d) Load cells are in- 
sensitive to lateral 
loads 











Need instrument charts? 


If you do, it makes sense to get them from a firm 


familiar with instrumentation problems. That's us. 

We're not only instrument makers, we're one of 
the largest chart printers in the country — with 65 
years of experience in printing precision instru- 
ment charts. 

We've recently expanded our engineering and 
production facilities for printing recorder charts 
for other instrument companies to their specifica- 
tions. Now we can supply circular charts up to 12 
inches in diameter and strip charts up to 29% inches 
wide for all types of special instruments, including 
research, industrial, test, analytical, scientific, 
laboratory and pilot plant instruments and com- 
puters. 

In addition, special papers for dry recording, 
such as wax coated, heat sensitive, chemically 
coated and electrically sensitive papers, can be 
handled on our new equipment. 

Our engineering service has also been expanded 
to help instrument builders develop charts best 
suited for their particular needs. 

Write for free bulletin describing and picturing 
our chart production facilities. The Bristol Com- 
pany, 113 Bristol Road, Waterbury 20, Conn. 


BRISTOL 


Points the Way in Human-Engineered Instrumentation 


AUTOMATIC CONTROLLING, RECORDING AND 
TELEMETERING INSTRUMENTS 


le 110 on inquiry card. 
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New Literature... 





INSTRUMENTS 


and 


AUTOMATION 








AUTOMATION 


Progress Report for 1954. New 64- 
page issue of “General Electric Re- 
view, Jan. 1955” (Vol. 58, No. 1) fea- 
tures progress report on 1954 develop- 
ments in research, nucleonics, testing 
and measuring, power, industry, rail, 
aviation, accounting, electronics, light- 
ing, air conditioning, building con- 
struction, ete.—General Electric Co., 
Schenectady 5, N. Y. 


Circle 514 on inquiry card. 


Electric Proportioning Controller. 
New 16-page Folder NDA 7a describes 
maker’s new “Series 60” electric pro- 
portioning control system. Includes cir- 
cuits for position-adjusting and dura- 
tion-adjusting control actions.—Leeds 
& Northrup Co., 4907 Stenton Ave., 
Phila. 44, Pa. 

Circle 515 on inquiry card. 


Process Control Instruments. New 
4-page Bulletin GL-1 describes mak- 
er’s indicating, recording and control- 
ling instruments which include dial 
thermometers, pressure and tempera- 
ture recorders. 4-page Bulletin P-1 de- 
scribes pressure pilot for accurate re- 
sponsive control—United States 
Gauge Div., American Machine and 
Metals, Inc., Sellersville, Pa. 

Circle 516 on 


inquiry card 


Temperature Control. New 2-page 
Application Engineering Data Sheet 
AED 320-10 describes maker’s instru- 
mentation system for precision tem- 
perature control of glass feeders.— 
Foxboro Co., Foxboro, Mass. 

Circle 517 on inquiry card. 


Hydraulic Surge Control. New 58- 
page manual “Analysis & Control of 
Hydraulic Surge” covers water ham- 
mer, surge suppressing devices, surge 
control with pneumatic suppressors, 
pulsation control and resonance, ac- 
cumulators, and thermal expansion 
compensation.—Magnilastic Div., Cook 
Electric Co., 2700 Southport Ave., Chi- 
cago 14, Il. 

Circle 518 on inquiry card. 


Telemetering-Control System. New 
8-page Bulletin 9100 describes maker’s 
“Telestep” remote-transmission sys- 
tems for water, sewage and process 
plant uses. Includes five basic models: 
l-step, 2-step, 2-step with reporting 
signal, multiple-step (bridge-type) and 
proportional-multiple step.—Automa- 
tic Control Co., 1005 University Ave., 
St. Paul 4, Minn. 


Circle 519 on inquiry card. 


Meter-relay Controls. New 12-page 
Bulletin G-7 describes maker’s “Sim- 
Ply-Trol” thermocouple pyrometer 
control for furnaces, ovens or indus- 
trial processes; and “Versatrol” auto- 
matic control responding to changes 
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of current or voltage, either a-c. or 
d-c.—Assembly Products, Inc., Ches- 
terland, Ohio. 

Circle 520 on inquiry card. 


Proportioning Control. New 4-page 
issue of “Wheelco Comments” (Vol. 
14, No. 6) describes maker’s “Model 
405” proportional position controller 
used on continuous-process applica- 
tions requiring proportional relation- 
ship between fuel input and a continu- 
ously-measured temperature.—Wheel- 
co Instruments, Barber-Colman Co., 
Rockford, Ill. 


Circle 521 on inquiry card. 


Automation Study System. New 24- 
page booklet “More Dollars From Less 
Space” pictures and describes maker’s 
work centers, parts, containers, con- 
veyors, and fact finders for greater 
production, efficiency and flexibility.— 
Alden Systems Co., Washington St., 
Westboro, Mass. 

Circle 522 on inquiry card. 


Viscosity Control System. New 2- 
page Form VA-20 describes maker’s 
viscosity control system for recording 
or recording-controlling of viscosity in 
industrial plants.—Norcross Corp., 247 
Newtonville Ave., Newton 58, Mass. 

Circle 523 on inquiry card. 


Servo Multiplier. New 2-page bulle- 
tin describes maker’s “Model SL-1053” 
servo multiplier driven by reversible 
polarity d-c.—Industrial Control Co., 
Wyandanch, L. I., N. Y. 


Circle 524 on inquiry card. 


Electromechanical Amplifier. New 4- 
page folder describes maker’s electro- 
mechanical amplifier for controlling 
machines, mechanisms, and _ instru- 
ments where torque or a rotating de- 
vice is employed as a source.—Elec- 
tomic Designs, P. O. Box 1156, Green- 
wich, Conn. 

Circle 525 on inquiry card. 


Chlorinator Control. New 12-page 
Bulletin TA-1013-C 1 presents infor- 
mation on types of chlorinator control 
available and various problems giving 
proper controls for solving them.— 
Wallace & Tiernan, Newark 1, N. J. 


Circle 526 on inquiry card. 


Chlorinizers. New 4-page illustrated 
Bulletin 840-K13 describes maker’s 
automatic pacing systems for chlorine 
feeding problems.—Builders-Provi- 
dence, Inc., 345 Harris Ave., Provi- 
dence 1, R. I. 


Circle 527 on inquiry card. 


Light Controls. New 4-page Folder 
SE 115419 describes maker’s “Luxtrol” 
light-control system “Type WBD360” 
for controlling light intensity of rapid- 
start fluorescent lamps.—Superior 
Electric Co., Bristol, Conn. 

Circle 528 on inquiry card. 


Servo Systems. New set of Bulletins 
FC1 describes and illustrates maker’s 
standard servo systems and compo- 
nents, magnetic servo amplifiers, boost- 
er amplifiers, and universal operation 
and d-c. instrument servo amplifiers. 
—Feedback Control, Inc., 1332 N. 
Henry St., Alexandria, Va. 

Circle 529 on inquiry card. 


Quality Control. New 4-page issue 
of “Engineering News” (Vol. 1, No. 1) 
features article on “Statistical Quality 
Control In Precision Manufacture.”— 
Miniature Precision Bearings, Inc., 
Keene, New Hampshire. 

Circle 530 on inquiry card. 


Combustion System Instrumenta- 
tion. New 32-page Bulletin 1600-A de- 
scribes and illustrates maker’s oval 
observation ports, vertical check 
valves, tank name plates, levelometer 
gages, safety check valves, industrial 
thermometers, fuel oil filter, portable 
draft gages, etc.—Preferred Utilities 
Manufacturing Corp., 1860 Broadway, 
New York 23, N. Y. 


Circle 531 on inquiry card 


Combustion Control System. New 
16-page Bulletin CF-30 describes mak- 
er’s “Fireye” combustion control sys- 
tem which provides complete auto- 
matic starting and operating flame- 
failure protection for oil, gas, and com- 
bination burners.—Combustion Con- 
trol Div., Electronics Corp. of America, 
718 Beacon St., Boston 15, Mass. 

Circle 532 on inquiry card. 


Index Tables. New 12-page Catalog 
300 describes and illustrates maker’s 
“Intermittor” standard precision index 
tables for high-speed production. Con- 
tains assembly drawings, tables of load 
ratings and dimensions of over 150 
models.—Ferguson Machine & Tool 
Co., Roller Gear Div., P. O. Box 191, 
St. Louis 21, Mo. 


Circle 533 on inquiry card. 


Automatic Assembly Machines. New 
6-page folder describes maker’s fully 
automatic assembly machines for as- 
sembling of component parts.—Multra 
Corp., 30 Commerce Rd., Stamford, 


Conn. 
Circle 534 on inquiry card. 


Tower Lighting Control. New 2-page 
Bulletin HPS-135 describes maker’s 
“Models LC 2072, LC 2073, and LC 
2074” control units for standard tower 
lighting of various light-level categor- 
ies—Hughey & Phillips, Inc., 3300 N. 
San Fernando Blvd., Burbank, Calif. 


Circle 535 on inquiry card. 


Signalling Device. New 2-page bul- 
letin describes maker’s rotary indi- 
cator, a multi-purpose hand-reset sig- 
nalling device for industrial and mili- 
tary applications—Allard Instrument 
Corp., 30 Broad St., New York 4, N. Y. 


Circle 536 on inquiry card. 
















VALVES 


Valves. New illustrated 64-page 
Catalog 654 describes maker’s needle, 
globe, plug, check, relief, selector, avi- 
ation, industrial and special valves for 
hydraulic, lubricating, fuel, steam, air 
and other fluid systems.—Republic 
Manufacturing Co., 15655 Brookpark 
Rd., Cleveland 11, Ohio. 


Circle 537 on inquiry card. 
















Relief Valves. Two new Bulletins 1 
and 2 describe maker’s “Type FR” 
back-pressure relief valves for pres- 
sures from 0 to 400 psi. Includes ca- 
pacity data table for determining cor- 
rect size of valve-—A. W. Cash Valve 
Mfg. Co., 666 E. Wabash Ave., De- 
catur, IIl. 

Circle 538 on inquiry card. 





Air Valves. New 4-page booklet de- 
scribes and illustrates maker’s 3-way 
and 4-way “Airswitch” air valves de- 
signed for pipe thread connection to 
rear or side ports of cylinders.—Air- 
electric Corp., P. O. Box 208, Melrose 
Park, IIl. 


Circle 539 on inquiry card. 






Shutoff Valve. New 2-page Bulletin 
200 describes maker’s “Model 350” 
combination safety shutoff valve which 
eliminates danger of ruptured gas- 
meters, fires, and explosions resulting 
from excessive gas pressures.—Valco, 
Inc., 1410 W. Ave., Cincinnati 15, Ohio. 
Circle 540 on inquiry card. 


MOTORS, SERVOS 


Servomotors, Control Transformers. 
New 24-page Catalog 155 describes 
and illustrates maker’s low-inertia 
servo motors, precision-gearhead mo- 
tors, control transformers, phase-angle 
measuring sets, etc.—Infra Electronic 
Corp., 553 Eagle Rock Ave., Roseland, 
N. J. 














Circle 541 on inquiry card. 


Synchronous Motors, New 8-page 
Brochure PB-110 presents description 
on maker’s dual, clutch and standard 
motors for timing devices, power 
drives and signal systems.—R. ‘ 
Cramer Co., Inc., Centerbrook and 
Ballouville, Conn. 

Circle 542 on inquiry card. 


Motor Speed Control. New 8-page 
Brochure 875-A presents maker’s large 
line of Variac motor speed controllers 
for control of d-c motors from a-c 
lines.—General Radio Co., Cambridge 
39, Mass. 


Circle 543 on inquiry card. 





Servo Motors. New 12-page Booklet 
CDG 6046 describes maker’s facilities 
for design, development, and manufac- 
ture of high-frequency rotary power 
supplies, motor-driven blowers and 
fans, fixed- or variable-frequency 
drive motors, a-c. industrial motors, 
miniature servomechanism compo- 
nents, 400-cycle ground power units 
and test stands.—American Electronic 
Mfg., Inc., 9503 W. Jefferson Blvd., 
Culver City, Calif. 

Circle 544 on inquiry card. 












Aircraft Control Motors. New 38- 
page Catalog F 4344-1 describes mak- 
er’s permanent-magnet d-c. motors 


GEARED FOR 


FAST RE 














Gear Reducer Instrument 


Servo Motor 


(WW! DIEHL offers this Instrument 


Servo Motor with a Gear Reducer attrac- 
tively priced for commercial applications in 
five different ratios. Either the motor, gear 
reducer or both can be quickly replaced 
avoiding costly down-time. The spur gear 
construction insures good efficiency. 





GEAR REDUCTION 


SERVO MOTOR SPECIFICATION 









































MINIATURE PERMANENT MAGNET D.C. MOTORS 
DIEHL MANUFACTURING COMPANY 


Electrical Division of THE SINGER MANUFACTURING CO 
Finderne Plant SOMERVILLE N J 





a 
5 
a 
s 
‘ Output (Watts) 1 5 
H Frequency (Cycles) 60 60 
f= Poles 2 2 
I Reference Phase (Volts) 115 | 115 
I Control Phase (Volts) 50 115 
; Reference Phase (Watts) 10 17 
g Control Phase (Watts) 3.5 17 
, Control Phase Impedance (Ohms) | 555 | 575 
i 
1 


Our engineering staff will gladly help you select the 
motors best suited to your specific requirements. A 
request on your letterhead will bring you a copy of 
Technical Manual No. IN-0255 describing Diehl 
Servo Motors and related equipment. 


Other Available Components: 
D.C. SERVO SETS © RESOLVERS 
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MANUFACTURERS’ NEW LITERATURE 





with outputs up to 1/10 hp. Includes 
data sheets on typical motors from 6 
to 115 volts d-c., and describes units 
having radio-noise filters, gear heads, 
and centrifugal blowers.—Barber-Col- 
man Co., Rockford, III. 

Circle 545 on inquir 


POWER OPERATORS 


Cylinder Motors. New 12-page Bul- 
letin B-50-2 describes and illustrates 
maker’s cylinder “Conomotor” pneu- 
matically-positioned power operator 
for proportional control of speed 
changers, valves, pumps and electrical 
components.—Conofiow Corp., 2100 
Arch St., Phila. 3, Pa. 

546 on inquiry card, 


Long-Stroke Diaphragm. New 2- 
page catalog supplement (Form 200) 
describes and illustrates maker’s 
flangeless, bead-type “Bellofram” 
long-stroke diaphragms. Designed for 
all pressure-sealing applications, these 
diaphragms convert pressure into a 
long stroke at high thrust levels with- 
out mechanical friction.—Bellofram 
Corp., 144 Moody St., Waltham, Mass. 

547 ra. 


Hydraulic Transmission. New 2-page 
3ulletin 47-40B describes maker’s %4- 
hp, variable-speed hydraulic transmis- 
sion for industrial applications. In- 
cludes charts of output-speed ranges, 
drawings for handwheel-controlled and 
servo-controlled models.—Vickers, Inc., 
1400 Oakman Blvd., Detroit 32, Mich. 

548 nquiry card. 


Speed Variator. New 4-page Bulle- 
tin K-100 describes and illustrates 
maker’s speed variator that provides 
variable output speed over a 9:1 range 
from a constant-speed power source.— 
Cleveland Worm and Gear Co., 3269 E. 
80th St., Cleveland 4, Ohio. 

549 y card 


TEMPERATURE 


Millivoltmeter Pyrometers. New 12- 
page Bulletin P1244 describes and il- 
lustrates maker’s millivoltmeter py- 
rometers, automatic controllers, indi- 
cating pyrometers, and pyrometer 
switches.—Bristol Co., Waterbury 20, 
Conn. 

550 


Temperature Control. New 4-page 
Data Sheet 644-1 describes maker’s 
“Rayotube” detectors and “Speedo- 
max” electronic recorders for control 
of glass feeder temperatures.—Leeds 
& Northrup Co., 4934 Stenton Ave., 
Phila. 44, Pa. 

Circle 551 on inquiry card. 


Temperature Detectors. New 2-page 
Data Sheet N-S3 (1) describes mak- 
er’s line of “Rayotube” radiation-type 
temperature detectors for measuring 
temperature of stationary or moving 
surfaces.—Leeds & Northrup Co., 4934 
Stenton Ave., Phila. 44, Pa. 

Circle 552 on inquiry card 


Immersion Thermocouple. New 4- 
page process data sheet 643 (1) de- 
scribes maker’s immersion thermo- 
couple for measuring bath tempera- 
tures on open hearths and electric fur- 
naces on a full-time operating basis.— 
Leeds & Northrup Co., 4934 Stenton 
Ave., Phila. 44, Pa. 

Circle 553 on i 


Thermocouple-Air Converter. New 
2-page Bulletin A-714 describes mak- 
er’s “Type T3C” thermocouple-air con- 
verter that converts to output to pneu- 
matic signal.—Swartwout Co., 18511 
Euclid Ave., Cleveland 12, Ohio. 

@ e 554 on juiry card. 


Thermoregulator. New 2-page Bul- 
letin 20 describes maker’s signal-light 
thermoregulator and signal-light ther- 
mostat for controlling temperature of 
air or liquid.—Philadelphia Scientific 
Glass Co., 1866 Eckart Ave., Abing- 
ton, Pa. 

555 or Juiry card. 


Temperature-system Tester. New 
12-page Booklet 3M-754 describes 
maker’s “Jetcal” jet-engine tempera- 
ture-system tester for checking accu- 
racy of thermocouple systems, and 
“Tempcal” probes (small temperature- 
sensitive element with built-in furnace 
for spot-heating) for checking thermal 
switches, over-heat detectors, etc.— 
B & H Instrument Co., Inc., 1009 Nor- 
wood, Fort Worth 7, Texas. 

: 556 on inquiry card. 


Indicating Temperature Controller. 
New 2-page Form 334 presents mak- 
er’s expansion-type temperature con- 
troller with new feature—a bimetallic 


INSTRUMENT & CONTROL 


CONSULTANTS 


Engineering Services, Test- 
ing Laboratories and other 
Professional Services 





C.O.M.S.I.P. 


Specialized in control Engineering 
Instrument layout—Procurement—Application— 
conventional and graphic panel design and 
construction 

INSTALLATION—REVAMPING 
STARTING UP—MAINTENANCE 


40 Ave. Verdun @ Croissy @ S&O France 








GAUGE & INSTRUMENT 
CONTROLLED AUTOMATION 


Your present machines can be equipped with 
full automation, including automatic loading 
and gauge feedback control of size. 
SPECIALISTS IN CENTERLESS GRINDER 
AUTOMATION. 








Jessup Eng. 66 99 3980 Superior Ave. 
& Dev. Co. JEDCO Cineinnati 36, Ohio 
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dial thermometer to indicate the con- 

trolled temperature.—Burling Instru- 

ment Co., 16 River Rd., Chatham, N. J. 
Circle 557 on inquiry card. 


Electric Ovens. New 8-page bulletin 
describes and illustrates maker’s 
“Power-O-Matic” temperature-con- 
trolled electric ovens.—Boder Scien- 
tific Co., 719-721 Liberty Ave., Pgh. 
oe, Fa. 

Circle 558 on inquiry card. 


Woven Electric Heaters. New 4-page 
Bulletin F-1548 describes and illus- 
trates maker’s woven electric heaters 
used for heating liquids, instrument 
cases, etc.—Pre-Fab Heater Co., Guil- 
ford, Conn. 

If e 559 1U ra 


Laboratory Heater. New 4-page Bro- 
chure RS-2654-CT describes maker’s 
“Multi-Block” heater for applications 
requiring controlled heat in labora- 
tories.—Research Specialties Co., 1148 
Walnut St., Berkeley 7, Calif. 

Circle 560 on inqu ard. 


Flexible Heating Elements. New 4- 
page folder describes maker’s high- 
temperature electrical, silicone-rubber 
insulated flexible heating elements 
that can operate under high pneumatic 
pressures.—Electro-Flex Heat, Inc., 
516 Asylum St., Hartford 5, Conn. 

e 561 ard 


PRESSURE 


Pressure Transducer. New 4-page 
Bulletin 625 describes maker’s “Model 
EP” engine-pressure transducer for 
pressure measurements requiring 
high-frequency response and minimum 
changes in volume of pressure vessel. 

-Control Engineering Corp., Nor- 
wood, Mass. 

C 562 j ard. 


Super-pressure Instrumentation. 
New 100-page Catalog 406 describes 
and illustrates maker’s line of pumps, 
gages, control valves, reaction vessels, 
ete., for pressures up to 100,000 psi. 
and temperatures to and above 1000 
deg. F.—American Instrument Co., 
Inc., Superpressure Div., Silver Spring, 
Md. 

563 


Pressure-tight Fittings. New 2-page 
bulletin describes and illustrates mak- 
er’s “Flare-Matic” tubing fittings used 
with pneumatic and hydraulic tools 
and equipment, chemical and petro- 
leum processing, instrumentation, etc. 

Century Products, Inc., 315 S. 15th 
St., Phila. 2, Pa. 

Cir 564 


FLOW 


Anemometers. Two new 2-page data 
sheets describe maker’s line of hot- 
wire-constant-current anemometer 
equipment, and static-pressure probe 
“Model SSP-1” for measuring static- 
pressure in fluctuating air flow.—Flow 
Corp., 283 Concord Ave., Cambridge, 
Mass. 

Circle 565 on inquiry card. 


Controlled-Volume Pumps. New 2- 
page Data Sheet C-54-1 describes mak- 
er’s controlled volume pumps for con- 





1300 E. Mermaid Lane, Phila. 18, Pa. | 
Circle 566 on inquiry card. 


trolling low-capacity flows in continu- | 

ous phosphatizing.—Milton Roy Co., | FOR RECORDI UANTITIES 

.* Be .. Pets ai . 
Feed Pump. New 4-page Bulletin | . Sige. ai 7 

PM 20 describes and illustrates mak- | . 7 


er’s “Model S” diaphragm feed pump te Pe s 
for accurately feeding chemical solu- | ae te 4 
tions used in water works and indus- | - T e j D EAL re COM Bl NATION a" 
try.—Precision Chemical Pump Corp., | ° ple oe , 


1396 Main St., Waltham 54, Mass. . . . ° 
Circle 567 on inquiry card. 


Controlled Odorant-Injection Sys- 
tem. New 2-page Application Engi- 
neering Data Sheet E-54-7 describes | 
maker’s automatically controlled pump 
system used on natural-gas pipelines 
to inject odorants into varying natural 
gas flow.—Milton Roy Co., 1300 E. 
Mermaid Lane, Phila. 18, Pa. 

Circle 568 on inquiry card. 


LEVEL 


Level indicator. New 4-page bulletin 
describes maker’s “Bin-Vue’”’ level in- 
dicators for showing high and low 
levels of materials in bins, reactors, 
cyclones, conveyors, chutes, ete. Can 
be used on powdered, granular, lumpy 
and wet materials.—Convair, Pitts- 
burgh, Pa. 





569 r f y ard. 
RECORDERS . Hathaway “e. s* Type S-20 Aircraft * 
; ; > Type MRC-21 gt se and Laboratory - 
Oscillographs, Amplifiers. New 4- ; “he *. - 
page folder describes maker’s line of . Strain Gage Control Unit | -° a. Oscillograph . 
amplifiers and oscillographs which re- . Oe ee res . 
cord up to six variables simultane- . eer ae . 
ously and permit rapid analysis of “sie 5 gO? "Fes , 
complex measurements.—Brush Elec- | heaiite "essen ee * 
tronics Co., 3405 Perkins Ave., Cleve- 6 to 24 channels for airborne, mobile or laboratory 
land 14, Ohio. a at : : : ae 
Oia eae ere application for the recording of dynamic or static strain, 


vibration, acceleration and pressure. 
X-Y Recorder. New 2-page Data 
Sheet E-ND46(1) describes maker’s 
“Speedomax” recorder for automati- | F EAT U ed H | G 
cally plotting X vs. Y. Includes op- ss 68 
tional ranges and features.—Leeds & | 


Northrup Co., 4934 Stenton Ave., ae, nee ee . ; ‘ . 
Phila. 44, Pa. > Automatic calibration of all channels by pressing one button 


Circle 571 « n y card 
> Frequency response zero to 6,000 c.p.s. 
Recording Systems. New 8-page is- | 
sue of “The Right Angle” describes P Convenient controls on the MRC-21 Strain Gage Control 


” 


maker’s “150 Series” six- and eight- 
channel oscillographic recording sys- 
tems; also article on ‘Measurements 


Unit and S-20 Oscillograph 


with the Log-Audio Preamplifier.”— P Versatility with either carrier or wide-band amplification 
Sanborn Co., Cambridge 39, Mass. ; 
Circle 572 on inquiry rd. . . : : 
aie oe B® Automatic record length control, viewing screen, rapid 
Data Recorder. New 2-page Bulletin chart speed changes possible 
4-CA presents maker’s recorder that 
features intermittent discrete-step | Hathaway Matched Transducers are available for 


chart motion to give multichannel op- 
eration at rates of 10 per second. 2- 
page Bulletin 4-AA presents use of 
recorder as resistance comparator for 


| 
production quality control.—Barnes | Teu yeu LEADERSHIP IN DYNAMIC ANALYSIS SYSTEMS 
Development Co., 213 W. Baltimore | 


acceleration, vibration,and pressure. 


ee 6 


Pike, Lansdowne, Pa. “i Rs 
Circle 573 on inquiry card. | ne om 
Inkless Recorders. New 4-page Bul- | ° WRITE 


letin RO-2670 describes and illustrates for 

maker’s 1-30 channel inkless recorders, | * 

for accurate determination of the time, | , Bulletin 3F1-H 
| ‘ and 2H1-H 


MW 


INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET + DENVER 10, COLORADO 


sequence and duration of industrial 
processes, machine operations, and 
other automation applications.—Lar- 





ee o-e 2 © 
For more information circle 112 on inquiry card. 
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SEE THE LATEST IN 


Electronics 


EQUIPMENT 


AA 
Wu 


Newark’s1955 Catalog 


Here are the latest releases in tubes, 
transformers, capacitors, test instruments 
and everything in electronics parts and 
equipment. See also the newest devel- 
opments.-in Radio, TY and High Fidelity. 





EWARK 


ELECTRIC COMPANY 
Dept. IN-2 223 W. Madison, Chicago 6, Ill. 





For more information circle 113 on inquiry card. 


MANUFACTURERS’ NEW LITERATURE 





son Instrument Co., 24 Orchard St., 
Tarrytown, N. Y. 
Circle 574 on inquiry card. 


Photocopying. New 2-page Bulletin 
P385 describes and illustrates maker’s 
“Rotoflo” which prepares photocopies 
of records up to 14 in. wide, of any 
length, giving positive prints in less 
than a minute—Remington Rand, Inc., 
315 Fourth Ave., New York 10, N. Y. 

Circle 575 on inquiry card 


>] 


Production Recorder. New 4-page 
Bulletin 117 describes and illustrates 
maker’s “Productograph” recorder 
which automatically records stops and 
starts in production on printed tape.— 
Simplex Time Recorder Co., Gardner, 
Mass. 

Circle 576 on inquiry card. 


Recording Camera. New 4-page bul- 
letin describes maker’s “Siemens” 16 
mm. recording camera for automatic 
and remote photographic recording.— 
Ercona Corp., 527 Fifth Ave., N. Y. 17, 
ie 


Magnetic-tape Data Recorder. New 
4-page Bulletin DS-3-1-4 describes and 
illustrates maker’s “Model 309” dual- 
channel data recorder designed for 
missile test facilities, and applications 
where data is telemetered to the re- 
corder.—Ampex Corp., 934 Charter 
St., Redwood City, Calif. 

Circle 578 on inquiry card. 


Graphic Recorder. New 8-page book- 
let describes and illustrates maker’s 
“Fact-Finder” 2-channel graphic re- 
corder used for counting, machine pro- 
duction time, test studies, etc.—Alden 
Research Center, Washington St., 
Westboro, Mass. 

Circle 579 on 


nquiry card. 


COUNTERS, DIGITIZERS 


Analog-digital Converter. New 4- 
page Bulletin 104-1 describes and il- 
lustrates maker’s “Teleducer’”’ for con- 
verting analog voltages into decimal 
digits which can be relayed to line 
printers, card punches or other digital 
recording devices.—Telecomputing 
Corp., Burbank, Calif. 


Circle 580 on inquiry card. 


Digital Instruments. New 4-page 
bulletin describes and illustrates mak- 
er’s instruments for automatic count- 
ing, recording and control including 
digital cycling counter, time interval 
meter, counter-timer, preset counter 
and recording unit model.—Brush 
Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio. 

Circle 581 on inquiry card 


Counters. New 4-page descriptive 
Bulletin 32 illustrates maker’s “Micro 
Meter” small die-cast counters for reg- 
istering revolutions, strokes, ete.—Du- 
rant Manufacturing Co., 1929 North 
Buffum St., Milwaukee 1, Wis. 

Circle 582 on inquiry card. 











Now with 

this versatile 

Tech-Pen lab- 

oratory workers 

WRITES ; can write on every 

ON KiG/ surface with bril- 

— liant, opaque, rub- 

proof ink! This Tech- 

Pen ink leaves sharp, 

quick-drying markings 

that resist washing, rubbing, 

weathering, acids, alkalis, al- 

cohol, autoclaving, and tem- 

peratures up to 500° C (red ink 

resists >1000°C), yet can be easily 

removed when desired with com- 
mon solvents. 


Ink Colors: Red, Yellow, Blue, Green, Orange, 
Biack or White. 


WRITES 


 Mark-Tex Corp. ., 453 w. 17st. NewYork 11,07. 
For more information circle 114 on inquiry card. 
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“Covers over 600 sources from 1832 to 1946 classified 
under 16 headings . . . invaluable to workers in flow 
.... well-ordered cross reference ... covers litera- 
ture - many countries . . . will cut laborious re- 
search...” 


A Bibliographical Survey of 
FLOW THROUGH ORIFICES AND 
PARALLEL-THROATED NOZZLES 


By T. H. REDDING 


published by Chapman & Hall, Ltd., London 
cloth, 197 + x Pp., illus., appendix w/92 terms, 
author index 


distributed in America exclusively by Instruments 
Publishing Co. 


$6.00 Postpaid 


payment must accompany order 


Instruments Publishing Company 
845 Ridge Avenue, 
Pittsburgh 12, Pennsylvania 


Enclosed is $— for_________copies of Redding’s 
Bibliographical Survey of Flow Through Orifices and Par- 
allel-Throated Nozzles. at $6.00 each, postpaid. 





OO — 
Address __ 
City 














Mechanical Counter. New 2-page 
Bulletin 550-1054 describes maker’s 
“Model 550 Rayconter” with speeds 
up to 3,000 per minute.—Raycon Corp., 
826 Willow St., Redwood City, Calif. 


Circle 583 on inquiry card. 


SPEED, FREQUENCY 


Tachometers. New 2-page Bulletin 
770-B describes and illustrates mak- 
er’s dwarf-type “Standco” vibrating- 
reed tachometers and stationary-type 
vibrating-reed tachometers.—Herman 
H. Sticht Co., Inc., 27 Park Place, 
Ne YON. Yi 

Circle 584 on inquiry card. 


Frequency Meter. New 2-page Bul- 
letin 623 E describes and illustrates 
maker’s two-reed frequency-meter for 
determining mechanical vibrations, 
electrical oscillations, revolutions, and 
torsional vibrations.—Epic, Inc., 154 
Nassau St., New York 38, N. Y. 


Circle 585 on inquiry card. 


STRAIN, TORQUE 


Strain Oscillograph. New 12-page 
issue of Hathaway Engineering News 
(Vol. 4, No. 4) describes maker’s 
“Type S20-B” aircraft oscillograph for 
recording of strain, vibration, flight 
values, etc.; and “Type RS-20” port- 
able strain indicator for accurate 
static-strain measurements.—Hatha- 
way Instrument Co., 1315 S. Clarkson 
St., Denver 10, Colo. 


Circle 586 on inquiry card. 


Displacement, Strain Measurement. 
Two new 2-page bulletins describe 
maker’s new “Type 324” cathode-ray 
oscillographs for d-c. measurements 
in the millivolt and microvolt region, 
and applications with “Type 335” 
strain gage control and with differen- 
tial transformers for direct measure- 
ment of strain and displacement.— 
Allen B. DuMont Labs., Inc., Clifton, 
N. J. 

Circle 587 on inquiry card. 


Torquemeter. New 12-page Bulletin 
4308 presents description on maker’s 
“SR-4” torquemeter which translates 
torsion into changes in electrical en- 
ergy, and presents a complete line of 
precision pickups.—Baldwin-Lima- 
Hamilton Corp., Phila. 42, Pa. 

Circle 588 on inquiry card. 


Stress Analyzer. New 4-page illus- 
trated leaflet describes maker’s “An- 
droscope” x-ray diffraction stress ana- 
lyzer for determining magnitude and 
sense of residual stresses.—Holger 
Andreasen, Inc., 703 Market St., San 
Francisco 3, Calif. 

Circle 589 on inquiry card 


Torque Testing. New 4-page Bulle- 
tin TTF-53 describes and illustrates 
maker’s torque-testing fixtures for de- 
termining ultimate strength of screws 
or threaded connections and to apply 
proof loads.—P. A. Sturtevant Co., 
Addison, Ill. 

Circle 590 on inquiry card. 


Tension Meter. New 2-page bulletin 
describes maker’s “Saxl” tension meter 
for measuring tension of filamentous 
materials.—Tensitorn, Inc., Harvard, 
Mass. 

Circle 591 on inquiry card. 





and 
testing 


problems 
by 


EMERY force-measuring systems 


Emery load cells offer the fundamental solution to any 
force-measuring or weighing problem. 

Operating on simple, basic physical principles, Emery sys- 
tems are maintenance-free. Some units have been in service 
over 25 years without even recalibration! 


RANGES: 0 - 10,000,000 pounds ... ACCURACY: 1/10 
of 1% of range .. . RESPONSE: less than 12 second... 
TYPES: self-contained hydraulic, open-flow hydraulic, pneu- 
matic . . . CELL DEFLECTION: less than 0.005” . 
APPLICATIONS: Weighing, Jet Engine Thrust, Brake 
Testing, Torque Measurements, Strength of Materials, Pro- 
cess Control, Tank Weighing, Platform Scales, Etc. 


Since 1872, Emery Force-Measurement Systems have been 
lowest in initial cost, in operating cost, and require no 
maintenance. 

Write today for information on stock or specially designed 
systems to solve your force-measuring problems. 


| THE A. H. EMERY COMPANY, NEW CANAAN 3, CONN. 





Please send me 
[] Literature on hydraulic weighing 
[] Literature on pneumatic weighing 
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POSITION — 








Attach to, or write on, your company letterhead. 
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For more information circle 115 on inquiry card. 


February 1955—IJnstruments & Automation—Page 307 








NEW LITERATURE 








STEREO— 
| MOTION, VIBRATION 
M ! C R 0 S C 0 P E Differential-transformer Amplifier. 


New 2-page bulletin describes maker’s 
“Model 400” differential-transformer 

, : ° amplifier for dynamic study of physi- 
With novel rapid change of magni- cal phenomena.—Daytronic Corp., 215 


fication from 6x to 160x with wide- é y = Mala: &t., os Ohio. 
, ircie on inquiry cara 





angle oculars. aa : 
Stroboscopic Vibration Equipment. 
¥ - -s | New 2-page bulletin describes maker’s 
Large working distance from 3%-in., | “Model 102 Slip-Syne” frequency modi- 
. . . fier for synchronizing stroboscopic 
with diameter of object field up to ‘ equipment in studying equipment sub- 
32mm. } j , | jected to vibrations.—Chadwick-Hel- 
muth Co., P. O. Box 321, Monrovia, 
; Calif. 
Uniform sharpness over the entire on | Circle 593 on inquiry card. 


field of view. Erect, non-reversed 7 if Position Indicators. New 2-page 
, . a a Product Sheet 125 describes and illus- 
image. Outstanding plasticity; easy trates maker’s miniaturized remote 


on the eyes even during prolonged a ~ | position indicator for aircraft applica- 
, tions on cowl flaps, nose wheels, land- 


observation. eae > ing gear, ete.—Avien Co., 58-15 North- 
: ern Blvd., Woodside 77, N. Y. 

. , Circle 594 on inquiry card 

Write for Literature ‘ 


CARL ZEISS, INC. “ral hi GAGING 


485 Fifth Avenue Indicating Micrometer. New 2-page 
. ; bulletin describes and illustrates mak- 
New York 17, N.Y. Diy, ~amarallle . er’s “Master Compar” indicating mi- 
Guaranteed Uninterrupted _ crometer and comparator for inspec- 
. . | tion of mass-produced parts, screw- 
Repair Service MADE IN WEST GERMANY machine products, ground pieces, ete. 
George Scherr Co., Inc., 200 Lafay- 

circle 116 on inquiry card. ette St., N. Y. 12, N. Y. 

Circle 595 on inquiry card. 











THE NEW WAY TO Just published— — Bevelgage. New 2-page Bulletin 543 


K E UIPMENT describe maker’s “Gemo” bevelgage 
MAR eee PRO C ESS for setting and checking angles within 





1 minute of are in toolrooms and in- 


spection departments.—Cleveland In- 


th 
GR AVS strument Co., 735 Carnegie Ave., 


Cleveland 15, Ohio. 
Circle 596 on inquiry card. 


first chip-proof, flexible Optical Comparator. New 4-page 
the firs P-Pproot, by folder describes maker’s duplex shad- 
| owgraph comparator used next to ma- 

A. J. Young | chines, on production or assembly line, 


ip _ . - 4 = . ar ate 
le9) ef Imperial Chemical Industries, Ltd. | oe te heen Deck Ea 


engraving stock on the versatile 


New Rochelle, N. Y. 


: shear Ss Covers: Circle 597 on inquiry card. 


control problem _ Screw Testing. New 2-page bulletin 
operation of closed-loo | lists maker’s screw testing accessories 
P P designed for Sturtevant Torque test- 
modes of control ing fixtures “Models TTF-% and TTF- 
: 1%” for testing machine and tapping 

& types available screws.—Tools, Inc., 1733-37 N. 25th 


Ta > Te) Ve 
Cloth, 134 + vi, illustrated, 3-page index. Ave., Melrose Park, Ill. 
C e 598 on inquiry card. 


So simple to engrave = : $2 00 postpaid Taper Measuring. Two new 2-page 
Gravoflex. Lettering will : . Bulletins describes maker’s “Taper- 


3 eit | ee ms ° ~ s 
stand out permanently he ne (Payment must accompany order) Mike” for measuring taper without 
on contrasting back- ae SBR removing work piece from machine.— 
d. N aint Taper Micrometer Corp., 100 Grove 
ground. ° Pp S es Instruments Publishing Company | St.. Worcester, Mass. 
needed. 10,000 En- : E 845 Ridge Avenue F fe 99 Werag 
gravographs in use for = % Pittsburgh 12, Pennsylvania circle 599 on inquiry card. 


i n metals 4 : Enclosed is $ f 
ee of Young’s PROCESS (€ 


and plastics. E at $2.00 each, postpaid. 

For booklets—Write us direct, 22° 5 2223: J a ee TESTING 

Engravogroph Booklet 'M-37 + Gravofiex Booklet G-37 apne Environmental Test Equipment. New 
8-page bulletin describes and _ illus- 

trates maker’s line of environmental 

test equipment including temperature, 





NEW HERMES ENGRAVING MACHINE CORP 
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altitude and humidity test cabinets; 
sand and dust machines; calibration 
chambers; low temperature dry ice 
cabinets; compensation test baths; 
walk-in rooms; and explosion cham- 
bers.—International Radiant Corp., 40 
Matinecock Ave., Port Washington, 
N.Y 
Circle 600 on inquiry 


Insulation Tester. New 24-page Bul- 
letin 21-20 describes and illustrates 
maker’s “Megger” high-range, direct- 
reading ohmmeter for measuring elec- 
trical insulation resistance, determin- 
ing presence of moisture, etc.—James 
G. Biddle Co., 1316 Arch St., Phila. 7, 
Pa; 

> 601 on inquiry card 


Insulation Tester. New 4-page folder 
describes and illustrates maker’s con- 
tinuous insulation tester for counting 
and recording pinholes on wire auto- 
matically and accurately at wire speeds 
up to 600 ft. per min.—Peschel Elec- 
tronics, Inc., 13 Garden St., New Ro- 
chelle, N. Y. 

Cir 602 


Hardness Tester. New 2-page Bulle- 
tin KE 1154 describes maker’s “Color- 
Glance” Brinell hardness tester which 
makes possible high-speed production 
testing and complete automatic opera- 
tion. Steel City Machines, Inc., 8817 
Lyndon Ave., Detroit 38, Mich. 

603 n JuITy ra 





Soil-test Equipment. New 104-page 
1955 Catalog presents descriptions and 
illustrations on over 1250 items of ap- 
paratus for engineering tests of soils, 
concrete, asphalt and construction ma- 
terials. Includes suggested laboratory 
layouts with equipment  lists.—Soil- 
test, Inc., 4520 W. North Ave., Chi- 
eago 39, Ill. 

¢ 604 on inquiry ard. 


Overpotential Testing. New 28-page 
brochure “Resume of DC Overpoten- 
tial Testing’’ discusses techniques and 
principles involved, and a bibliography 
of material on testing technique.— 
Beta Electric Corp., 333 E. 103 St., 
New York 29, N. Y. 

605 


Spring Tester. New 4-page bulletin 
deseribes and illustrates maker’s 
spring tester for testing tension, com- 
pression and determine correct loads, 
tolerances, and gradients for springs. 
—Pennsylvania Scale Co., Bareville, 
Pa. 

606 nquiry ard. 





Testing Laboratory. New 4-page 
bulletin presents facilities and services 
offered by electrical-component-test- 
ing laboratory.—Rototest Laborator- 
ies, 2803 Los Flores Blvd., Lynwood, 
Calif. 

607 on inquiry ard, 


Cathodic Etching Apparatus. Two 
new 2-page data sheets describe mak- 
er’s cathodic etching apparatus which 
makes it possible to cathodically etch 
metal specimens for inspection by 
light or electron microscopy. Accom- 
panying sheet covers maker’s carbon 
evaporation apparatus.—Optical Film 
Engineering Co., 2731-37 North Sixth 
St., Philadelphia 33, Pa. 

Circle 608 on inquiry card. 











precision 
instruments 


by DevUR 


There’s 
“big meter” 
precision in 
this Series 100 


SEALED 
SUBMINIATURE METER 











































ACTUAL SIZE 





























Now you can specify this tiny, light 
weight instrument and still get + 3% 
accuracy over full scale. 
























Imagine, 9 precision meters take only 
3% square inches of space! Yet you do 
not sacrifice the accuracy of larger 
meters. The subminiature series 100 uses 
an extremely accurate external pivot 
D’Arsonval movement and special “O” 
ring and locknut for watertight, single 
hole mounting. (Square model available 
on special order) 





















Our Engineering Department can supply 
prototypes quickly to meet unusual de- 
sign specifications for tests and approval. 
Write for complete technical literature. 
No obligation. 































DeJUR sealed and ruggedized panel 
instruments are also available in 
1%”, 2%”, 3%”, and 4%” sizes. Send us 
your requirements and we will 
submit our quotations. 















ELECTRONIC SALES DIVISION * DeJUR-AMSCO CORPORATION 
45-01 Northern Bivd., Long Island City 1, New York 



















“You're always sure with De JU R instruments.”’ 


For more information circle 118 on inquiry card. 
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Weighing 
Systems 


by 
Pneumatic 
Force Balance 





PROVIDE AUTOMATION FOR THE CONTINUOUS 
OR BATCH PROCESS. 


A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosed totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR CATALOG 


JOHN R. MONSELL COMPANY 
Pitman, N. J. 














For more information circle 119 on inquiry card. 


R1040-6 SERVOMETER 


The R-1040-6 Servometer accepts 
resistive bridge type inputs from 
accelerometers, pressure gages, 
and mechanical force dynamom- 
eters, and converts bridge unbal- 
ance to linear dial displacement 
for visual or photographic record- 
ing. This is accomplished through 
a high-gain nonlinear servo ampli- 
fier driving an indicator servo 
motor. 





Models of these systems are avail- 
able with analog-to-digital con- 
verters for digital recording and/ 
or remote transmitters for re- 
mote indicators. 


Perhaps the R-1040-6 is 
the answer to your re- 
search or test instru- 
mentation problems. 
Your inquiries are cordi- 
ally invited. 


qi) RADIATION Ine. “os: 


Electronics ° Avionics . Instrumentation 


For more information circle 120 on inquiry card. 
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NEW LITERATURE 





OPTICAL 


Solar Ephemeris. New 96-page 1955 
edition of “Gurley Ephemeris” pre- 
sents definitions, descriptions, ex- 
amples and tables for determining true 
azimuth from observations of the sun, 
polaris, or other stars—W. & L. E. 
Gurley, Troy, N. Y. 


Circle 609 on inquiry card. 


Optical Instruments. New 4-page 
illustrated brochure 544-54 describes 
maker’s “Zirconium” concentrated-arc 
lamp for microscope illumination, 25- 
watt power supply, lens collimating 
unit, etc.—Burton Mfg. Co., 11201 W. 
Pico Blvd., Los Angeles 64, Calif. 


Circle 610 on inquiry card. 


ITV, Picture Monitors. New set of 
bulletins describe maker’s “Private 
Eye” monitors for broadcasting and 
closed-circuit TV, including studio con- 
trol-room selection, film projection 
preview, etc.—Television Utilities 
Corp., 1315 Jericho Turnpike, New 
Hyde Park, L. I., N. Y. 


Circle 611 on inquiry card 


LAB APPARATUS 


Laboratory Press. New set of 4- 
page Bulletins CLP and 159 describe 
maker’s laboratory press (for indus- 
trial and research applications) and 
wet-film applicators for testing and 
comparing paints, inks, etec.—Gardner 
Laboratory, Inc., Bethesda 14, Md. 


Circle 612 on inquiry card. 


Laboratory Instruments. New 8- 
page issue of “Newsletter” (Vol. 2, 
No. 8) describes and illustrates mak- 
er’s “Quickie” high-speed ball mill for 
checking pigments and inerts from 
various suppliers, synchronous electric 
timers, “Labelon” plastic labeling tape, 
microcard reader, pipe surface ther- 
mometer, and temperature regulator 
for experimental and laboratory use. 
—Gardner Laboratory, Inc., Bethesda 
14, Md. 


Circle 613 on inquiry card. 


Laboratory Apparatus. New 16-page 
brochure describes maker’s Mini-Lab”’ 
assemblies and components for small- 
seale laboratory work.—Ace Glass, 
Inc., Vineland, N. J. 


Circle 614 on inquiry card. 


Flash Tester. New illustrated 8- 
page Bulletin 720 describes maker’s 
automatic loading-rack flash-point- 
tester for checking distillate fuel at 
any bulk distributing or storage point. 
—Precision Scientific Co., 3737 W. 
Cortland St., Chicago 47, Il. 


Circle 615 on inquiry card. 


Infrared Bath. New 10-page folder 
describes and illustrates maker’s uni- 
versal infrared bath with temperature 
control within 0.001 C. from 0 to 60 C.; 
high accuracy achieved by use of in- 
frared heater.—Kinetic Instrument 
Co., 3250 Skokie Valley Rd., Highland 
Park, IIl. 


Circle 616 on inquiry card. 


Carbon Residue Apparatus. New 2- 
page Data Sheet 11314 describes and 








illustrates maker’s “Ramsbottom” car- 
bon residue apparatus for determining 
amount of carbon residue left after 
evaporation and pyrolysis of an oil.— 
Precision Scientific Co., 3737 W. Cort- 
land St., Chicago 47, II. 


Circle 617 on inquiry card. 


Laboratory Apparatus. New 8-page 
Bulletin 19 presents, describes and il- 
lustrates maker’s safe vacuum oven, 
“Forma-Stir” utility stirrers, low-tem- 
perature and variable-refrigerated 
water bath, soft-top hot plate, etc.— 
Forma Scientific, Inc., Box 332, Mari- 
etta, Ohio. 


Circle 618 on inquiry card. 


ANALYTICAL 


pH, Redox. New 2-page Data Sheet 
ND42-96(1) describes and illustrates 
maker’s panel-mounted indicator for 
pH and redox measurement.—Leeds & 
Northrup Co., 4907 Stenton Ave., 
Phila. 44, Pa. 


Circle 619 on inquiry card 


Spectrography. New 4-page issue of 
“JACO News Letter” (Vol. 1, No. 4), 
features article on “Precision of The 
JACO Spark Source With The Spark- 
Lock.”—Jarrell-Ash Co., 26 Farwell 
St., Newtonville, Mass. 

Circle 620 on inquiry card. 


Spectrography. New 2-page issue of 
“JACO News Letter” (Vol. 1, No. 5) 
features article on “Determination of 
Boron in Steel with a 1% Meter Spec- 
trograph.”—Jarrell-Ash Co., 26 Far- 
well St., Newtonville 60, Mass. 

Circle 621 on inquiry card. 


Gas Analyzers. New 2-page Bulletin 
IP describes maker’s gas-purity ana- 
lyzers with flow and pressure regu- 
lator, filter drier, and power supply 
control unit with voltage regulator.— 
Gow-Mac Instrument Co., 100 Kings 
Rd., N. J. 

Circle 622 on inquiry card. 


Indexing Spectrometer. New 4-page 
bulletin “Norelco Autrometer” de- 
scribes and illustrates maker’s “Au- 
trometer” automatic multi-element in- 
dexing spectrometer for process con- 
trol featuring printout of twelve ele- 
ments.—Mount Vernon Div., North 
American Philips Co., Inc., 750 S. Ful- 
ton Ave., Mount Vernon, N. Y. 


cr 


Circle 623 on inquiry card. 


Spectrographic Electrodes. New 24- 
page catalog describes and illustrates 
maker’s line of spectroscopic graphite 
products, including disc-type, “Scrib- 
ner Type,” ete.—United Carbon Prod- 
ucts Co., Inc., Ist and N. Madison Sts., 
Bay City, Mich. 

Circle 624 on inquiry card, 


Gas Analyzer. New 12-page Booklet 
82 presents principles and applications 
of maker’s “Fracton” for the analysis 
of light hydrocarbon gases.—Burrell 
Corp., 2223 Fifth Ave., Pgh. 19, Pa. 


Circle 625 on inquiry card. 


Photometer. New 8-page Bulletin 
231 describes and illustrates maker’s 
“Model 21” flame photometer for pre- 
cise measurement in analysis of low 
concentrations of Na, K, Ca and other 





















Requires no pay check” 
Works 24 hours a day 
Never makes a mistake 
Never takes a vacation 


Never wastes time 


“UTILISCOPE”’ 
for special applications “UTILIVUE”’ 
in heavy industry distributed by Graybar 






Diamond Industrial Television has become an indis- 
pensable “employee” in many plants in a wide 
variety of industries. In their search for improved 
operation and lower costs, these companies have 
found the Diamond “Utiliscope”’ or ‘‘UtiliVue’’ the 
best answer to numerous problems. You, too, can 
probably use Diamond ITV to substantial advantage. 
For case histories and sugges- 
tions, return the coupon today. 











DIAMOND POWER SPECIALTY CORP. 


714 LANCASTER, OHIO 


Please send me without obligation a copy of new 
bulletin showing how Diamond Industrial 
(Wired) Television will help me reduce costs, 


| | 
| | 
| | 
| | 
“DIAMOND POWER SPECIALTY CORP. |) 
: improve quality, increase sales and aid safety. 
| 1 
| | 
| | 
| | 
| | 


FIRST IN INDUSTRIAL TELEVISION 
LANCASTER, OHIO 


OFFICES IN 39 PRINCIPAL CITIES Name a en ae eS en. 


Diamond Specialty Limited — Windsor, Ontario 


Since 1903, Diamond has Manufactured Company 


Quality Equipment for Industry 


Address____— 
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NEW LITERATURE 





elements.—Coleman Instruments, Inc.,. 
318 Madison St., Maywood, Ill. 
Circle 626 on inquiry card. 


Spectrophotometers. New 16-page 
Bulletin SB1-104-2M describes mak- 
er’s “Cary” spectrophotometers (for 
rapid recording of spectra with good 
resolving power and high photometric 
accuracy), infrared and_ ultraviolet 
analyzer, Raman spectrograph and 
electrometers.—Applied Physics Corp., 
362 W. Colorado St., Pasadena, Calif. 

Circle 627 on inauiry rd 





ELECTRONIC, ELECTRI- 
CAL INSTRUMENTS 


Electronic Test Instruments. New 
16-page Catalog 546 describes maker’s 
laboratory testing instruments, low- 
frequency “Q” indicator, comparison 
and limit bridges, null detector and 
vacuum tube voltmeter, decade ampli- 
fiers, inductors, capacitors, megohm- 


Completely meters, filters, ete —Freed Transform- 


pore rs in er Co., Inc., 1718 Weirfield St., Brook- 
w 1s ° y idvew 97 T r 
inches | Ber a | lyn (Ridgew ood) 27, N. Y. 


e 628 on inquiry card. 


with accessories: 


oa cae ie a 7" ; Transducers, Accelerometers. New 
ANALYTICAL MEASUREMEN 8-page bulletin “Products for Indus- 
in COR O OR AT EO i 4 try and Science” describes maker’s 
585 MAIN ST. CHATHAM, N. J. : accelerometers, cathode followers, fil- 
ters, pressure and blast gages, hydro- 
phones, etc., for applications in shock 
and vibration measurement, industrial 
control and noise abatement, guided- 
missile instrumentation and control, 
medical instrumentation, ete.—Gulton 
Industries, Inc., Metuchen, N. J. 


Answers to 1.Q. Quiz ey ee 


00 Electronic Test Instruments. New 4- 
HAR D N E S S on page 3 page Bulletin 25M describes maker’s 


-_* 9.—d __ frequency meters, frequency interpo- 


lators and multipliers, standard ratio 
TES TIN G _ 10.—c 18.—b ne ay ages ye id wide-band 
Sen pulse voltmeters and filters.—Gertsch 
ial _ —_- Products, Inc., 11846-48 Mississippi 
3—b Il—d 
done WITH NO MENTAL Ave., Los Angeles 25, Calif. 
_ -_ 20 —=¢ Circle 630 on inquiry card 
HAZARDS. The SCLERO- 
SCOPE has done it for the 13.—b 21.—b Resistance Filter. New 2-page bul- 
letin describes maker’s “Type 502” 
past 47 years. : 14.—a 22.—c “Twin-T” resistance-capacitance filter 
networks for frequency-sensitive cir- 
15.—d. 23.—c cuit applications——White Instrument 
In general use oMy. 16 | Laboratories, 203 Riverside Drive, 
for specification §o\- —c | Austin 4, Texas. 
pen Sim i, 4 } Circle 631 on inquiry card 


ple, sturdy Hi-Fi Systems. New 16-page Book- 
* “A Sekiion esaree tesk on fe let “This Is High Fidelity” describes 
Conary strument circuitry, this one will be hard high-fidelity reproduction of voice and 
inexpensive. to beat” . . . Radio & Television News music, explains functions of basic units 
(Sept. 1958 ) used in home high-fidelity music sys- 
e tems.—Allied Radio Corp., 100 N. 

ELECTRONIC CIRCUITRY FOR Western Ave., Chicago 80, IIl. 

Illustrated INSTRUMENTS & EQUIPMENT Circle 632 on inquiry card. 


bulletins By MILTON H. ARONSON Megohmmeter. New 4-page Form 
free 873-A presents maker’s Type 1862-B 
Instruments Publishing Company | Megohmmeter for measuring up to 
845 Ridge Avenue | 2,000,000 megohms.—General Radio 
um Pittsburgh 12, Pennsylvania Co., Cambridge 39, Mass. 
The Shore Instr ent Enclosed is $ for copies | Circle 633 on inquiry card. 
of Aronson’s ELECTRONIC CIRCUITRY } 
& Mig. Co., Inc. BOOK at $4.00 each, postpaid. 
Name 
90-35 Van Wyck Expressway Address 
Jamaica 35, N. Y. City 














Panel Indicators. New 8-page issue 
(Vol. 21, No. 10) of “Electrical Meas- 
urements” describes maker’s line of 
panel instruments for current and volt- 


























re information circle 123 on inquiry card. 
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age, with accuracies as high as 0.25 

percent.—Sensitive Research Instru- 

ment Corp., Mount Vernon, N. Y. 
Circle 634 on inquiry card. 


Electronic Test Equipment. New 4- 
page leaflet describes and illustrates 
maker’s line of electronic test equip- 
ment—r-f. signal generator, oscillo- 
scopes, tube tester, VTVM, etc.— 
Electronic Measurements Corp., 280 
Lafayette St., New York 12, N. Y. 


Circle 635 on inquiry card. 


Reflectometers. New 8-page issue of 
“The Hewlett-Packard Journal” (Vol. 
6, No. 1-2) features article on “The 
-hp- Microwave Reflectometers.”— 
Hewlett-Packard Co., 275 Page Mill 
Rd., Palto Alto, Calif. 

Circle 636 on inquiry card. 


Static Electricity. New 2-page Bul- 
letin TSB-1 describes static electricity 
and dust control on plastics. Includes 
Product Data Sheet giving specifica- 
tions, uses, and applications of “Logo- 
stat R-2154.”—Logo, Inc., 138799 S. 
Avenue “O”, Chicago 33, IIl. 

Circle 637 on inquiry card. 


Power Test Sets. New 4-page bul- 
letin describes and illustrates maker’s 
analyzers and accessories for electrical 
power testing.—Niagara Electrical In- 
strument Co., 559 Ellicott St., Buffalo 
3, Me Ye 

Circle 638 on inquiry card. 


Panel Voltmeters. New 4-page illus- 
trated bulletin describes maker’s d-c. 
and a-c. expanded-scale panel volt- 
meters. Includes tables giving base 
voltages, spans and accuracy.—Arga 
Div., Beckman Instruments, Inc., 220 
Pasadena Ave., South Pasadena, Calif. 

Circle 639 on inquiry card. 


VTVM, Power Supplies. Four new 2- 
page Engineering Bulletins VM-100, 
VM-101A, VM-102, and VM-103 de- 
scribe maker’s line of miniature, panel- 
mounting, vacuum-tube voltmeters and 
auxiliary power supplies.—Trio Labs., 
Inc., 3293 Seaford Ave., Wantagh, 
Ni. 

e 640 on inquiry card 


Linear Amplifier. New 4-page Bro- 
chure DA5 describes maker’s linear 
amplifier for spectrometry applica- 
tions in general laboratory work with 
ionization chambers, proportional or 
scintillation counters.—Detectolab, 
Inc., 6544 N. Sheridan Rd., Chicago 26, 
Ill. 


Circle 641 on inquiry card. 


Diode Tester. New 2-page Bulletin 
120 describes and illustrates maker’s 
germanium-diode tester “Model 110A” 
for field and laboratory.—Empire 
State Laboratories, Inc., 2608 Merrick 
Rd., Bellmore, N. Y. 


Circle 642 on inquiry card. 


POWER SOURCES 


Line-voltage Regulators. New 4- 
page Bulletin 874-A presents Type 
1570-A line-voltage regulators that 
use servomechanism-positioned Var- 
iaes to control voltage.—General Ra- 
dio Co., Cambridge 39, Mass. 


Circle 643 on inquiry card. 
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4 ACTUAL SIZE 


Here’s high precision production on 
automatic equipment that delivers 
continuous uniformity from the first to the 
millionth unit! Economical production, 
minimum scrap add up to low piece prices 
that will surprise you. Upset Pins 

of the types shown made from any 
workable metal or alloy... in wire 
diameters from .010” to .090” Flanges 
accurately positioned to your specifications. 
Flanges and heads with rounded edges. 
Send blueprints or samples for estimate 





ART WIRE & STAMPING CO. 5 Boyden PI., Newark, N. J. 





For more information circle 124 
MEW UHF MEGACYCLE METER 
With the Widest i 


Frequency Coverage | 4 
in a Single Band 





FEATURES 

@ Excellent coupling sensitivity. 

@ Fixed coupling point. 

@ Small grid current variation 
over band. 

@ Calibration point every 10 Mc. 

@ Uses split-stator tuning con- 
denser with no sliding metal 
contacts. 

@ Standard camera socket for 
tripod fixtures. 

@ Octagonal case for convenient 
positioning. ‘ 

@ Useful in television transmit- | MODEL 59 UHF | Ze 


ting and receiving equipment. 

















SPECIFICATIONS 

FREQUENCY RANGE: 430-940 Mc in a single band 
FREQUENCY ACCURACY: + 2% (Individually calibrated) 
OUTPUT: CW or 120-cycle modulation 

POWER SUPPLY: 117 volts, 60 cycles, 30 watts 


DIMENSIONS: Oscillator Unit 4544" x 22" 
Power Unit 5%“ wide x 6%" high x 72" deep 


MEASUREMENTS 


Laboratory Standards (APR TPT YTS 


BOONTON - NEW JERSEY 
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When 
Instruments 
Must Be 
Accurate... 


The Burlington Meter was chosen 
for this Bendix-Friez Laboratory 
Temperature Indicator because they 
found it met their requirements for 
an accurate, yet low cost, meter 
and enabled them to set a desirable 
price on their instrument. Other 
famous-name manufacturers have 
made their selection from the wide 
ranges, styles and sizes offered by 
Burlington. Or, let Burlington 
build a meter to your specifications. 


BURLINGTON INSTRUMENT CO. 
131 N. Third St., Burlington, lowa 


CUSTOM BUILT TO SPECIFICATION 


For more information 


MODEL 741 
SQUARE 
SEMI-FLUSH 


WRITE FOR 
CATALOG N1 


circle 126 on inquiry card 











STATIONARY 
TACHOMETERS 


CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., ete. 
Belt, Sprocket, or Flexible 
Shaft Drives 


Models available for practically 
every requirement. 


Immediate and intelligent attention will 
be given to your inquiries on all industrial 
speed measurement problems. Drop us a 
line today. 


Amthor Testing Instrument Co., Inc. 


49a Van Sinderen Ave. Brooklyn, N. Y. 


| 


| 
| 
| 











circle 127 on inquiry card. 


For more information 


ee 
MARTINDALE 
aa ON 


HEAVY DUTY ETCHER 


Model A-M has wide use as a production- 
line etching tool. With six heats it is effec- 
tive on small parts and also on large pieces 
such as shovels, castings, etc. Complete 
with ground lead, heavy metal case, etc. 
Also, three other models of electric etchers 
for iron and steel, and one mechanical 
marker for copper, aluminum, plastic, etc. 


Write for 64-Page Catalog No. 29 
describing many products for Industrial 
Maintenance, Safety and Production. 


MARTINDALE ELECTRIC CO. 


1360 Hird Avenue, Cleveland 7, Ohle 
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NEW LITERATURE 





Voltage Regulator. New 8-page leaf- 
let describes maker’s “Type 1101” rec- 
ostat-generator voltage regulator for 
precise voltage regulation of 400-cycle 
generators with exciter.—Regulator 
Equipment Corp., Paterson, N. J. 

Circle 644 on inquiry card. 


Voltage Source, Comparator. New 
2-page data sheet describes maker’s 
“Model 50” variable-voltage source 
and voltage comparator for analog 
computer and general laboratory ap- 
plications—Donner Scientific Co., 
2829 7th St., Berkeley 10, Calif. 


Circle 645 on inquiry card. 


Power Supplies. New 28-page Cata- 
log 155 lists maker’s complete 1955 
line of dynamotor power supplies.— 
Carter Motor Co., 2644 N. Maplewood 
Ave., Chicago 47, II. 

Circle 646 on inquiry card. 


Power Supplies. New 2-page data 
sheet describes and illustrates maker’s 
tubeless power, high-current, and dual 
transistor supplies.—Electronic Re- 
search Associates, Inc., Box 29, Cald- 
well, N. J. 

Circle 647 on inquiry card 

Power Supply. New 2-page bulletin 
describes maker’s “Model 201” instru- 
ment power supply designed as a reg- 
ulated d-c. source for strain gages, 
potentiometers and resistance net- 
works.—White Instruments Labora- 
tories, 203 Riverside Drive, Austin 4, 


Texas. 
Circle 648 on inquiry card. 


Power Supplies. New 2-page specifi- 
cation sheet describes maker’s “Model 
2” electronically-regulated, d-c. con- 
stant-voltage power supplies with volt- 
age from 200 to 325 volts d-c. for load 
currents 0 to 100 ma.—Associated 
Specialties Co., 1751 Main St., Ore- 
field, Pa. 

Circle 649 o uiry card. 


Aircraft Power Supplies, Test 
Equipment. New 8-page Booklet CDG 
5991 describes and illustrates maker’s 
ground-support power equipment, 
pneumatic power supplies, cabin pres- 
surization testers, test stands, etc.— 
Electroflow, Inc., Equipment Div., 
American Electronics, Inc., 2112 Chico 
Ave., El Monte, Calif. 


Circle 650 on inquiry card, 


RESISTORS, 
POTENTIOMETERS 


Resistors. New 2-page Oct.-Nov. 
1954 issue of “Ohmite News” features 
articles on “Amrecon” relays and 
“Ohmite” rheostat assemblies solving 
difficult control problems.—Ohmite 
Manufacturing Co., 3603 Howard St., 
Skokie, Ill. 


Circle 651 on inquiry card. 


Resistance Units. New 2-page Data 
Sheet 54-86 describes maker’s “Series 
T-1-A” precision resistance units for 
use as potentiometers or rheostats in 
experimental circuits——Helipot Corp., 
916 Meridan Ave., S. Pasadena, Calif. 

Circle 652 on inquiry card. 

















Potentiometers. New 2-page bulletin 
presents specifications on foreign made 
“Multipot H4 Telepot” and “Models E 
and ET” miniature precision poten- 
tiometer.—F. H. Paul & Stein Bros., 
Inc., 235 Fifth Ave., New York 16, 
N: &s 
Circle 653 on inquiry card. 

Potentiometers. New 8-page leaflet 
describes maker’s line of linear and 
nonlinear potentiometers for generat- 
ing sine or consine functions; also 
toroidal potentiometers.—Gamewell 
Co., Newton Upper Falls 64, Mass. 
Circle 654 on inquiry 


card, 


SWITCHES, RELAYS 


Precision Switches. New 28-page 
Catalog 62 lists maker’s complete line 
of precision snap-action basic switches, 
auxiliary actuators and terminal en- 
closures. Includes photographs, draw- 
ings, terminal variations, and electri- 
eal ratings.—Micro Switch Div., Min- 
neapolis-Honeywell Regulator Co., 
Freeport, Il. 

Circle 655 on inquiry card, 
Industrial Solenoids. New 16-page 
four-color Bulletin GEA-6215 de- 
scribes maker’s complete line of 
strongbox industrial solenoids. Pre- 
sents information on product features, 
laboratory test, force and current 
curves, and dimensions for both push 
and pull types.—General Electric Co., 
Schenectady 5, N. Y. 
Circle 656 on inquiry card. 
Switches, Timers. New 32-page 
looseleaf catalog presents maker’s au- 
tomatic control equipment including 
transfer, remote control, and auto- 
matic time switches; automatic reset, 
interval, process, and impulse timers; 
magnetic contactors; program clocks; 
and reversing starters.—Zenith Elec- 
tric Co., 152 W. Walton St., Chicago 
10, Ill. 

Circle 657 on inquiry card. 

Stepping Relays, Circuit Timing. 
Four new 2-page Bulletins 1, 2, 4, and 
6, titled “Ledex Engineering Sketch- 
book,” presents information on appli- 
cations of rotary solenoids and step- 
ping relays in transceivers, score- 
boards, etc.—G. H. Leland, Inc., Day- 
ton 2, Ohio. 

Circle 658 on inquiry card. 

Relays. New 2-page Publication 
Sheet 553 “Relay Selection Tabula- 
tions” describe maker’s magnetically- 
held relays. Includes diagrams for two 
wire control, stop-start 3-wire main- 
tained control, and thermostatic con- 
trol for magnetically-held relays.— 
Automatic Switch Co., 391 Lakeside 
Ave., Orange, N. J. 

Circle 659 on inquiry card. 


Subminiature Switches. Two new 
bulletins Form 84-139 and Form 84- 
141 describe maker’s environment- 
proof, subminiature precision switches 
“1SE1(SPDT), 1SE2(SPST), and 
1SE3(SPST).”—Micro Switch Div., 
Minneapolis-Honeywell Regulator Co., 
Freeport, III. 

circle 660 on 


inquiry card 


Oil-Tight Push Buttons. New 16- 
page Bulletin GEA-5779B describes 
maker’s complete line of oil-tight push 











READ-RECORD 
HEADS 









OPTIMUM 
READ-BACK SIGNAL 


LOW NOISE FACTOR 






HIGH FREQUENCY 
OPERATION 
















ELECTRONICS 


easy to teach 
»2»:@asy to learn 


with the New, Low Cost 
Crow Basic Electronics Kit 


© Here's the ideal instruction aid for your em- 
ployee training program—a combination of 
equipment and text material designed to let 
you learn electronics by visual experiment. 

The kit contains 82 precision components, 
everything you need to perform 60 experi- 
ments. A correlated, 275-page work manual 
shows you in words and pictures exactly how 
to proceed. 

Model 50-A complements Crow Electri-Kit 
Model 41-B ... takes you from Beginners’ 
Electricity directly into the study of Electronics. 
With this unique kit, anyone familiar with basic 
electrical principles can learn electronics easily. 
It can even be used for self instruction at home 
. as fascinating as your favorite hobby. 


Price of the complete, 82-piece Mode! 50-A 
kit—including precision meter (+-.1%), re- 
sistors, coils, capacitor bank, etc.—is $87.50. 
Write for illustrated folder giving full details. 


HOY FIECTRIP* COBALT EGUGL 


e 130 on inquiry card 
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For more information circ 


Librascope read-record heads are 


designed for recording and read- 


consist of a center-tapped coil 


jected to 1200 volt RMS high 

















ing on magnetic drums or other 


magnetic storage systems and 


wound ona toroidal core and 








molded into a temperature-stable 
epoxy resin package 34” long 
Optimum read-back signal at high 
frequencies is made possible by 
sintered ferrite core, a winding 
with low distributed capacity 
and with back gap eliminated 
Positioning dowel hole permits 


All heads sub 


precise mounting 


potential test. Write for catalog 






SPECIFICATIONS: 









Crosstalk limited to minus 
60 Db for adjacent 

heads. Resonant frequency 
above 500 KC 

Track width: .090 in. 

Gap width: .0015 in. 


Computers and Controls 
















for INDUSTRIAL 
TRAINING or HOME STUDY 
















60 OPERATING ASSEMBLIES 
Capacitors » Voltage Dividers » Vibrators 
Frequency Discriminators and Multipliers 

Filters © Electrical Indicating Instruments 
Rectifiers « Resonant Circuits « many more 










Model 50-A Kit provides a solid founda- 
tion for further training in specialized elec- 
tronic fields—Radio Transmitting and Re- 
ceiving, Industrial Electronic Circuitry, or 
Radar and Television Circuitry. 

These principles gre covered in the Crow 
Electronic Tubes, Circuits and Devices Kit 
(Model 53) available soon. 









a 
1 Division of Universal 
Scientific Co., Inc. 


@ Box 336W, Vincennes, Indiana 
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METER and INSTRUMENT COMPONENTS: 


Instrument Bearings; 


ELECTRICAL CONTACTS: 


Relays, Vibrators, Voltage Regulators 


Jewel Bearings and Pivots; 


Gear Trains; Lapped Surfaces 


ELECTRONIC COMPONENTS and ASSEMBLIES: 


Vacuum Tube Components; Transistor and Diode Components; Slip-Ring Commu- 


tators; Sub-Miniature Assemblies 


Cobehn High-Velocity Spray-Clean Technique 


REMOVES: Rosin Flux; Oil, Grease and 
Dirt, Dust and Lint 


Wax; Lapping Compound and Abrasives; 


SAFELY—No Film or Residue; No Corrosive Effect; No Damage to Surface; No 


Fire or Explosion Hazard 
fr. inc. 


Over 85% of the torque wrenches 
used in industry are 


Write for Descriptive Literature 


125 Passaic Ave., Caldwell, N. J. 





TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 








TANK MAY BE BURIED, 





‘TORQUE WRENCHES 


Read by Sight, Sound or Feel. 


o Sictacadiaty Gagne 
@ Practically Indestructible 
@ Faster—Easier to use 

@ Automatic Release 


@ All Capacities 


in inch grams...inch 
ounces,..inch pounds 
.-foot pounds ~ 


all sizes from 
0-6000 ft. Ibs. 


monufacturer, 
design and 

' production man 
should have 

this valuable 
data. Sent upon 
request. 
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ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
| VACUUM 




















HYDROSTATIC GAUGES 


FOR ALL PURPOSES 


PRESSURE * VACUUM © DRAFT 
DEPTH & ABSOLUTE PRESSURE | 


DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 


470 GETTY AVE., PATERSON,N. J. 
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NEW LITERATURE 





buttons, selector switches, and acces- 
sories.—General Electric Co., Sche- 
nectady 5, N. Y. 
Circle 661 on inquiry card 
Time-Delay Relays. New 2-page 
Bulletin TD500 describes maker’s 
time-delay relays for applications re- 
quiring close-tolerance time-delay 
functions.—A. W. Haydon Co., Water- 
bury, Conn. 
Circle 662 on inquiry rd 


Counterpoised Relay. New 2-page 
issue of “Diaphlex Newsletter” (Vol. 
1, No. 26) describes and illustrates 
maker’s subminiature counterpoised 
relay—capable of withstanding shock 
of 100 g’s.—Cook Electric Co., 2700 
N. Southport Ave., Chicago 14, II]. 

e 663 on inquiry card 


Pilot Relay. New 2-page data sheet 
describes and illustrates maker’s 
““Model EB” electronic pilot relay for 
controlling large values of current and 
power with signal current of 2 micro- 
amperes.—Industrial Electronic Con- 
trols Co., 2271 E. 14th St., Brooklyn 
29, N.Y. 

» 664 


ELECTRONIC 
COMPONENTS 


Transistors. New 
describes maker’s silicon transistors 
and junction diodes.—Texas Instru- 
ments, Inc., 6000 Lemmon Ave., Dallas 
9, Texas. 


2-page bulletin 


» 665 


Germanium Diodes. New 8-page 
Bulletin SP2A describes maker’s ger- 
manium diodes and point-contact crys- 
tal rectifiers—Hughes Aircraft Co., 
Culver City, Calif. 

Circle 666 on inquiry card. 


Toroid Transformers. New 2-page 
illustrated bulletin describes maker’s 
miniature toroid transformers for ap- 
plications requiring a compact, multi- 
winding transformer, operating at low 
level and in low-impedance circuits 
over a wide frequency range.—Mico 
Instrument Co., 80 Trowbridge St., 
Cambridge 38, Mass. 

rcle 667 on inquiry card 


Terminal Blocks. New 4-page Bul- 
letin PB describes and illustrate mak- 
er’s heavy-duty sectional “pres-SURE- 
block” terminal blocks—2-page Bul- 
letin PBS describes block that features 
hand assembly and disassembly.— 
Buchanan Electrical Products Corp., 
Hillside, N 

Circle 668 on inquiry ard 


RF Connectors. New 8-page issue of 
“AMPHENOL Engineering News” 
(Vol. 7, No. 7), features articles on 
“Subminax RF Connectors”, and “New 
Edison Temperature Monitoring Sys- 
tem.”—American Phenolic Corp., 1830 
S. 54th Ave., Chicago 50, IIl. 

Circle 669 on inquiry card. 

Pilot Lights. New 4-page Brochure 
L-157 describes maker’s subminiature 





pilot lights for grounded circuits.— | A * POTENTIOMETER 


Dialight Corp., 60 Stewart Ave., | 
3rooklyn 37, N. Y. miniaturized 
. 670 on inquiry card. 





He POTENTIOMETER ©) | 
Transformers. New 24-page Cata- 
log 545 describes maker’s input, inter- 
stage and driver transformers; toroid- 
al inductors; magnetic amplifiers; auto 
transformers; etc.—Freed Transform- 
er Co., Inc., 1718-1736 Weirfield St., 
Brooklyn (Ridgewood) 27, N. Y. 
le 671 on inquiry card. 


Graphic-circuit Connectors. New 4- 
page bulletin describes and illustrates 
maker’s graphie-circuit connectors . i 
with compression-loaded contact, rib- | a 
bon contacts, and open-ended construc- ~~ ? 
tion.—Circon Component Co., 17544 ” 
Raymer St., Northridge, Calif. 

€ 672 on inquiry card. 


a 


j 




















‘ > . The miniaturized Potentiometer, Model P-55, 

Coaxial Connector. New 8-page is- 
sue of “General Radio Experimenter” weighs only three and one half pounds, and measures 
Vol. 29, No. 7, features article on im- 
proved slotted line that increases ac- 
curacy and convenience of coaxial line 0.02 millivolts. The dual input is equipped with an internal 
measurements.—General Radio Co., 
275 Massachusetts Ave., Cambridge switch. The battery life is two 
39, Mass. 


just 41/8 x 41/2 x 7 1/2 inches, yet is accurate to 





ee ae Pee years $ 215.00 
—, 
Delay Lines. New 2-page Data Sheet | } yco 
54-81 presenting construction, specifi- le ‘aL! / 
eations and applications on maker’s 


“Helidel” delay lines.—Helipot Corp., | ALLEGANY INSTRUMENT COMPANY 
916 Meridian Ave., South Pasadena, incorporated 


Calif. 
Circle 674 on inquiry card 7000 Oldtown Road 
Cumberland, Maryland 


> 


Delay Lines. New 5-page Data Sheet 
29 describes maker’s military-type | 
and subminiature-type (A1557) delay | For more information circle 134 on 
lines for use in a line that reauires (| a 
ruggedness and unusual compactness. 
—Jacobs Instrument Co., Bethesda, 


Md. | T T ) EF 
; Circle 675 on inquiry card. UB IE / IRQ i) 


Microphone Cables. New 8-page bul- | H 

letin describes maker’s shielded wire for Supporting 

and cable for microphone and sound Instrument Tubing 

system use, and speech input and 

sound-system cables with enamel-tex- @ P-W Manufactures - _complete 

tile insulation and polyvinyl]-chloride- trough system with positive Con- 

insulated signal wires.— Whitney a : 

Blake Co., New Haven 14, Conn. nectors — Tube Clips Cushion 
Circke 676 on inquiry card. | Clamps—completely welded Box 


Girders (which eliminate bolting of 


Magnetic Cores. New 4-page bul- ‘ a eS ' ' ' 
letin presents specifications and data | Lattice bars)}—Trough in 5’, 8’, 10’, 12', and 16' lengths. 
a a ee ee @ Tube-Raceway to support a limited number of tubes that branch off 
bey, N. J. | from main Tubetrof. 

Circle 677 on inquiry card 








@ Trough with expanded metal sides. 


Coil Forms. New 12-page booklet AND 
“Arbor List” covers specifications of 
over 2000 coil forms in all shapes, 


sizes, I.D.’s and O.D.’s. Includes tech- | | o~_; * : 
nical data.—Precision Paper Tube Co., | : eS a ac 
2035 W. Charleston St., Chicago 47, | ail 7. « LZ e 


Til. 
or ae ot ere oe | The Structure To Support TubeTrof 


Capacitors. New 4-page Bulletin 154 .. . CableTrof . . . Shelving Conduit . . . Cables . . . Pipe, Etc. 


describes maker’s plastic film capaci- 
tors hermetically sealed in metal 
cases.—Electronic Fabricators, Inc., 
682 Broadway, New York 12, N. Y. 


al my a see pi Pp W INDUSTRIES INC 
| — 
9 "9 


Pilot-light Assemblies. New 19- 
page Catalog 9P describes maker’s Duncan & Melrose Sts., Phila. 24, Pa. 


dial and jewel pilot-light assemblies 


Write today for TubeTrof Bulletin 1254-D 
and Twist-Rack Bulietin 1054-B 
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When you need “Special” recording charts 

. for measurements under unusual con- 
ditions, or for new instruments . . . call 
on Technical’s chart specialists. 


Technical will design and manufac- 
ture your charts using the same 
highly developed techniques em- 
ployed in producing their supply 
of over 8000 standard chart items. 
Plates will be made from accu- 
rately etched wax engravings, 
charts will be printed on machines 
using the latest in electronic control 
of registration, and special paper 
will be selected to give you the 
recording results you require. 


Among Technical’s “‘special’’ users 
are the U.S. Bureau of Standards, 


iat Bell Aircraft Corp., E. |. DuPont de 
Nemours & Co., Inc. and others. 
made i: To help you in planning for the right chart 
to fit your “Special” needs, Technical offers 
a bulletin with basic chart information for 


to : your file. Ask for your copy of “Technical 


Serving America’s 


your Foremost Industries Rad 
measure s TECHNICAL CHARTS, INC. 


188 VAN RENSSELAER STREET 
BUFFALO 10, NEW YORK 


Nationally Represented by 
TECHNICAL SALES CORP. 


16599 Meyers Road Detroit 35, Michigan 


on ci ‘ircle 136 on inquiry card. 


When you 
need them— 
as you need them... 


ae pet 
aLnico peRmanent MAGNETS_ > PERMAG 
Experimental or =~ | . se 
2 tarot OT greolncogma 
quantities 
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8 CPS to 100 KC, 0.25° RELATIVE ACCURACY 
’ @ 0.3 VOLT SENSITIVITY 
@ NO AMBIGUITY AT ZERO DE- 
GREE 
e@ PHASE READING INDEPEND- 
ENT OF SIGNAL AMPLITUDES 
Type 405 Phase Meter has an accuracy of 
4° relative, 1° absolute. The phase ranges 
are 0-36, 0-90, and 0-180 degrees; A switch 
is provided for 180-216, 180-270, and 1!80- 
360 degrees. The input impedarce is 2.7 
megohms shunted with 20 uuf on both chan- 


nels. The meter scale is 6'/,"' long, thus a 
TYPE 405 fraction of '/, degree can be read easily. 


WRITE FOR DATA Price $485., F.O.B., Passaic, N. J. 


ADVANCE ELECTRONICS CO., INC. 451 Highiond Ave., Passaic, N.J. 
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SeRPL TOPS se shia 
at 


NEW LITERATURE 





including built-in resistors for neon 
glow lamps.—Drake Mfg. Co., 1718 
W. Hubbard St., Chicago 22, IIl. 


Circle 680 on inquiry card. 


Microphones. New 4-page bulletin 
describes maker’s dynamic non-direc- 
tional microphone “DM-1060” and 
omnidirectional dynamic studio micro- 
phone “DM 2050.”—Frank L. Capps 
& Co., Inc., 20 Addison Place, Valley 
Stream, N. Y. 

Circle 681 on inquiry card. 


Transformers. New 32-page Catalog 
CT-554 presents maker’s complete line 
of audio filters, autotransformers, fil- 
ter reactors, chokes, bias, control, 
driver, filament, plate transformers, 
etc.—Chicago Standard Transformer 
ee Addison & Elston, Chicago 18, 
Ill. 

Circle 682 on inquiry card. 


Distribution Transformers. New 8- 
page Bulletin 61B7309B describes 
maker’s protected distribution trans- 
formers available in ratings of 3 
through 100 kva, 2400 to 14,400 volts. 
—Allis-Chalmers Mfg. Co., 942 S. 70th 
St., Milwaukee, Wis. 

Circle 683 on inquiry card. 


MECHANICAL 
COMPONENTS 


Micro Bearings. New 4-page issue of 
“New Hampshire Scene” (No. 45, Jan., 
1955) presents description on maker’s 
micro bearings “5412MC and FR4ZC.” 
—New Hampshire Ball Bearings, Inc., 
Peterborough 1, N. H 

Circle 684 on inquiry card. 


Miniature Bearings. New 2-page 
Bearing Specification Performance 
Guide 5434 is aid in organizing design 
information on miniature bearings.— 
Miniature Precision Bearings, Inc., 
Keene, N. H. 

Circle 685 on inquiry card. 


Instrument Gears. New 8-page leaf- 
let describes and illustrates maker’s 
precision instrument gears. Includes 3 
two-page data sheets on stock and 
fine-pitch gears.—Dexter Machine 
Products, Inc., Chelsea, Mich. 

Circle 686 on inquiry card. 


Instrument Gears. New 6-page bro- 
chure describes and illustrates mak- 
er’s precision instrument gears.— 
Geartronics Div., Technical Products 
Co., Inc., West Concord, Mass. 

Circle 687 on inquiry card 


Titanium Tubing. New 8-page Bul- 
letin 43 presents information on fab- 
rication of unalloyed titanium tubing. 
Includes aircraft applications, an ab- 
sorption tube used on a microanalyti- 
cal train, autoclave cooling coils, ete.— 
Superior Tube Co., 1564 Germantown 
Pike, Norristown, Pa. 

Circle 688 on inquiry 


Brackets, Clamps. New 60-page En- 
gineering Manual 201G presents data 
on maker’s complete line of clamps, 
brackets, and shims used for aircraft, 





electronics and industrial applications. 
—Thomas Associates, 4607 Alger 
Street, Los Angeles 39, Calif. 


Circle 689 on inquiry card. 


Name Plates. New 4-page bulletin 
“How to Stamp Name Plates” illus- 
trates maker’s stamping machines and 
etched name plates.—Acromark Co., 
9-13 Morrell St., Elizabeth, N. J. 


Circle 690 on inquiry card. 


MATERIALS 


Vacuum Melted Metals. New 17- 
page Technical Bulletin VM 100 de- 
scribes maker’s new vacuum-melted 
metals and alloys. Includes details and 
characteristics on physical properties 
of the newly-developed alloys “M-252 
and 1570”, and a 2-page Technical 
Data Sheet HV-4 on “Hevimet” hi- 
tensile metal.—Carboloy Dept., Gen- 
eral Electric Co., Box 237, Roosevelt 
Park P.O., Detroit 32, Mich. 


Circle 691 on inquiry card. 


Cemented Carbide. New 24-page 
Booklet GT-191A “Selection of Car- 
boloy Grades and Suggested Speeds” 
presents data for determining effi- 
cient cutting speeds for machining 
steel, cast iron and nonferrous ma- 
terials—Carboloy Dept., General Elec- 
tric Co., Detroit 32, Mich. 

Circle 692 on inquiry card. 


Zirconium. New 68-page Brochure 
A-1297 “Facts About Zirconium” de- 
scribes and illustrates maker’s metal 
zirconium for atomic energy applica- 
tions in chemical and metallurgical 
fields—Carborundum Metals Co., Inc., 
Akron, N. Y. 


Circle 693 on inquiry card. 


FABRICATION 


Engraving Machine. New set of bul- 
letins (B-1, 3D-5, List 101, R-11-53) 
describe and illustrate maker’s “Model 
3D-5” engraving machine and acces- 
sories for cutting steel stamps, dies, 
and designs in metal, wood, etc.—H. P. 
Preis Engraving Machine Co., 651 
U. S. Highway 29, Hillside 5, N. J. 


Circle 694 on inquiry card. 


Metal Products. New 4-page Bulle- 
tin 142 illustrates maker’s custom- 
built metal products, instrument pan- 
els, chassis frames, aluminum cubi- 
cles, and control cabinets.—Falstrom 
Co., 98 Falstrom Court, Passaic, N. J. 

Circle 695 on inquiry card. 


Soldering Oven. New 2-page bulle- 
tin presents description of maker’s 
““Model 3300” soldering oven for auto- 
matic soldering production, available 
in five conveyor speeds.—Electrical 
Industries Div., Amperex Electronic 
Corp., 44 Summer Ave., Newark 4, 
N. J. 


ec 


rcle 696 on inquiry card. 


Vacuum Forming. New 4-page issue 
of “Marblette Mirror” features article 
on plastic fabrication method used to 
produce three-dimensional displays, 
instrument panels, etc.—Marblette 
Corp., 37-21 Thirtieth St., L. I. C. 1, 
Ns a 


Circle 697 on inquiry card. 











kel a t- 1°) | eee 
Versatile... 


Temperature 
Test Chamber 


$550.00 
F.0.B. LOS ANGELES 


e 
PRESSURE 
GAGES... 














—are the result of good design, 
careful selection of materials 
and meticulous care in manu- 


facturing. 


In the Acragage you get these 
three vital factors plus the fa- 
mous solid front with full area 
blow out disc. 


Catalog M-50 tells much about 


these better Acragages. 


Send for your copy today. 


Th ACRAGAGE 








7) 
Corpora tion 





WAMPUS LANE e MILFORD, CONN. 
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For ambient temperature tests in the 
LABORATORY or on the PRODUCTION 
LINE, the Model TC-2 Temperature Test 
Chamber is ideal. interchangeable extra test 
trays may be ordered to eliminate loading 
delays in continuous production tests, or 
for convenience in special test work. 


Range: —65° to + 350° F. 

Heater: Electric strip heater 

Coolant: Dry ice, 15 Ibs. capacity 

Control: Adjustable thermostat & 
selectable heat inputs 

Load Capacity: 600 cubic inches of 
test materials 

Power: 115V, 5 amp. 50-60 cycle 

Overall Size: 48” x 1642”x 12” 

Weight: 621 Ibs. 


MODEL TC-2 
TEMPERATURE 
TEST CHAMBER 


STATHAM 
DEVELOPMENT 
CORPORATION 


12411 W. Olympic Bivd. 
Los Angeles 64, Calif. 








High Precision OptTicaL Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 
* 

Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
a 
Plane Parallel PLaTeEs 
* 

SCHLIEREN SYSTEMS 
* 


Wind Tunnel Optics 
« 

Lenses & Prisms of Glass 
Natural or Synthetic 
CRYSTALS 
+ 
Complete Optical and Mechanical 
INSTRUMENTS 
e 
Made to Specifications 
e 
High Vacuum Coating 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 
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SEARCHLITE SECTION 


CLASSIFIED ADVERTISING | i 
EMPLOYMENT & BUSINESS OPPORTUNITIES | | RHEOSTAT 








The advertising rate is $12.00 per inch for all advertising (An advertising inch is measured | BALDWIN. L.1. N.Y 
Ye inch vertically by 2'!{ inches wide.) al Stein tien 


Send advertisements to INSTRUMENTS & AUTOMATION, 845 Ridge Ave., Pittsburgh 12, Pa. 











Address box replies to Instruments Publishing Co., 845 Ridge Ave, Pittsburgh 12, Pa. 


— REE 2. ane Add TIME MARKS to your 
CINEMA‘S | | C. R. "SCOPE TRACES 
TEST EQUIPMENT Berkshire Labmarker connects to a-f or 














TAPE AND FILM ~-f oscillato Jo power supp ded. 
UNUSED—FULLY GUARANTEED ck Payee + Py haces —_ Pg oy 
| Hewlett-Packard 200B Audio Oscil- gives ee ee oe et 25 eps to 
lator (Rack Mounti type ERO; 9+ s eemen Eres s+ v Bheewe CL. 
( 20 to eel cone Berkshire Laboratories, Lincoln, Mass. 
: : 752 Beaver Pond Road. 
Reg. price—$120 — Special $75 


CLEAN ERASURE If OF MAGNETIC TAPE & FILM Hewlett Packard 400A Vacuum Tube sen Pt — - S 


Voltmeter— 


005 to 300 V AC—9 ranges 


Freq. response—I0 cps to | mc gee FLOW INDICATORS 

Reg. price—$185 — Special $95 Lo . 
4 ; All sizes up to 6” 

Furst Electronics Mod. 1210 Elec- SEND FOR CATALOG 
tronically Regulated Multiple Power 
Supply (Rack mounting with meter) ERNST 

Input—I15 VAC 60 cy. Water Column & Gage Co. 
Outputs— + 200 to + 470 VDC, 0-1 ma = LIVINGSTON, N. J. window 


TYPE 0205 DEGAUSSER + 50 to + 200 VDC, 0-70 ma + habe 


- 50 to — 150 VDC, 0-10 ma 
All outputs 1% regulation—less than 

















Noise & program erasure. Use the best. 5 mv RMS ripple Special $55 
Cinema’s’ Bulk-Tank Type Degausser 9205 All prices net FOB Phila., Pa. INDUSTRIAL ELECTRONICS 
Economically priced. Buy yours today. Send for latest catalog REPRESENTATIVES WANTED 
LECTRONIC RESEARCH LABS. Territories open to agents who know and can 
sell industrial electronic and automation controls. 
717 ARCH STREET i i 
Aa CINEMA SiS iaaa| Young, aggressive company offers complete timer 
<p> DIVISION AEROVOX ap NG CO. PHILA. 6, PA. Phone MA. 7-6771 line pilot relays, liquid level and special control 
” 1100 CHESTNUT STREET » BURBANK. CALIF “ devices. Please give territory wanted and experi- 
For more information circle 145 nquiry cara ence. Details will be forwarded. Ferrara, Ine., 
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Announcing INSTRUMENT SALES ENGINEERS— 
Large industrial instrument manufacturer 

New has openings for Sales Engineers in New 
| York, Philadelphia, and the Midwest. Engi- 

Improv neering graduates between 25 and 30 years 

P od of age preferred. Men with knowledge of 


industrial instruments and process control 
will receive special consideration. Immedi- 
ate openings. Fine opportunities with fast 
growing instrument manufacturer. Box 287. 


“Universal”’ 


AUTOMATIC 
ENGINE 
CONTROLLER 








Instrumentation Instructor: Expe- 
BALDWIN .L.1..N. Y. rienced in college or industrial in- 
strument courses. Full-time, per- 
manent position with major manu- 
— facturer. Location: East. Salary: 
$400 to $500 per month. Box 283. 








“Improved auto- 
matic panel for 
control of gaso- 
line or diesel en- 
gine driven under- 
writers centrifugal fire pump. Provides com- 
plete cranking control, safety alarm, tri-weekly 
automatic test with chart record. Panel is 
cubicle mounted and relays are plug-in 















0 Hand 

“ZTACHOGRAPH|; —— . aeEEAS 
Draws Graphic Speed Charts 

RPM, FPM—FLUCTUATIONS 
30-48000—Aceuracy 0.5% 





INSTRUMENT ENGINEER 

















type. Write for Circulars For employment in Los Angeles. 
ALEXANDER F. BARRON 0. ZERNICKOW CO. Experience in Pneumatic and Elec- 

. j i 
53 W. Jack Blvd. Chi 4 21 Park Row, New York 38, N. Y. tronic Instruments as applied to 
son Bivd., Pe nee | Fr cee lekaseaation circle WON on inauiry card Oil Refinery and Chemical Plant 


e 143 on inquiry card. | Processing. Box 288. 











New 60-page 1954 catalog on GAGE GLASSES AND 


ile Pettis tn High Pressure Rubber Gaskets APPLICATION ENGINEER 
ain esting nstruments ALL SIZES [TO FIT YOUR GAGES & VALVES Leading New England industrial instrument 


Se _ manufacturer requires application engineer 
DO en nce with initiative and sales aptitudes. Require 

H MAGNIFYING 
3. 


| engineering degree and minimum several 
GARDNER LABORATORY, INC. ERNST WATER COLUMN & GAGE C 


is now available 





A copy will be sent on request. 


} years instrument experience in steel indus- 
try or with industrial furnace controllers. 





























Bethesda 14, Md. Send for Catalog LIVINGSTON, N. J. Good opportunity for right man. Box 286. 
For more information circle 144 on inquiry card. For more information e 148 on in ard 
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FOREIGN 
SERVICE 


INSTRUMENT REPAIRMEN 


‘Minimum 4 years’ Journeyman ex- 
perience inspecting, testing and 
repairing modern flow, pressure 
and temperature instrumentation 
in petroleum or chemical process- 
ing plants. 


RELAY TECHNICIANS 


Qualified Journeyman Electrician 
with minimum 2 years’ experience 
as a Relay Technician investigat- 
ing and correcting power line cir- 
cuit troubles caused by relay fail- 
ures. 


Write giving full particulars re- 
garding personal history and work 
experience. Please include tele- 
phone number. 


Recruiting Supervisor, Box 96 


ARABIAN AMERICAN 


OIL COMPANY 
505 Park Avenue 
New York 22, N.Y. 














INSTRUMENT 
DEVELOPMENT 
ENGINEER 


Large eastern chemical in- 
dustrial concern has opening for 
an outstanding instrument engi- 
neer with a B. S. or M. S. degree 
in chemical, mechanical or elec- 
trical engineering. Candidate 
should have a solid background 
in physics. Prefer a few years’ 
industrial experience. Work in- 
volves sufficient knowledge of 
instruments and their operation 
to select and apply these instru- 
ments to the measurement and 
various chemical 
processes. Candidate should 
have sufficient knowledge to 
modify available instruments to 


control of 


meet special application. Salary 
and opportunity above average. 

Reply should include age, 
education, experience, salary re- 
quirement and address. Reply 
to: Box 285. 





BOOKS... 








INSTRUMENTS 


and 





ROTAMETER HANDBOOK 
Edited by John M. Walker 


Brooks Rotameter Co., Lansdale, Pa. 
Cloth, approx. 400 pages (looseleaf), 
$20.00. 

Six basic sections cover (1) history 
and description, (2) liquid flow size 
selection and flow correction, (3) gas 
flow size selection and flow correction, 
(4) low flow rotameters, (5) tables 
and design data, and (6) operating 
instructions. Covers all aspects of ro- 
tameter sizing, correction, and opera- 
tion. Additions and corrections will be 
made to this handbook as data and 
tables are prepared, on a continuous 
basis. 


INDUSTRIAL AUTOMATIC 
CONTROLS 
Millard H. LaJoy 
Prentice-Hall, Inc., 70 Fifth Ave., 
New York 11, N. Y. Cloth, 278 pages, 
$6.65. 

Twelve chapters, college level (but 
minimum math), cover control modes, 
controller combinations, pneumatic, 
hydraulic, electric and electronic tech- 
niques, applications, theoretical con- 
siderations, and controlled system an- 
alysis. Includes bibliography and glos- 
sary of terms. 


METHODS OF 
MEASURING HUMIDITY 
AND TESTING 
HYGROMETERS 


A. Wexler and 
W. G. Brombacher 
Government Printing Office, Washing- 
ton 25, D. C., 1952. National Bureau 
of Standards Circular 512, 18 pages, 
$.15. 

Paper reviews methods for measur- 
ing water-vapor content of air and 
other gases and for producing and 
controlling atmospheres of known hu- 
midity for hygrometric testing, cali- 
bration and general research. 





INSTRUMENT ENGINEER 


Permanent position on training 
staff for qualified engineer with 
field experience in use or main- 
tenance of industrial instru- 
ments. Engineering degree and 
teaching experience desirable but 
not essential. Write, giving com- 
prehensive outline of experience 
and education, and salary ex- 
pected, to W.H.T. Furry, Mana- 
ger of Training, The Foxboro 
Company, Foxboro, Mass. 
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ELECTRONIC TEST 
EQUIPMENT DATA SHEETS 


Carl L. Frederick & Associates, 4630 
Montgomery Ave., Bethesda 14, Md. 
Cloth, loose leaf, 2300 pages, $100. 

Three-volume set of data sheets 
presents specifications (military style) 
on about 900 military-nomenclatured 
test equipments. Vol. 1 covers voltage, 
current, frequency, and waveform 
equipments. Vol. 2 covers generators, 
field strength, VSWR, time, and count- 
ing equipment. Vol. 3 covers calibra- 
tion and power equipment. 


METALLIC RECTIFIER 
MANUAL 


Bradley Laboratories, 
Haven, Conn. Cloth, loose 
pages, $2.00. 

This comprehensive handbook on se- 
lenium and copper oxide rectifiers has 
five sections—(1) history and theory, 
(2) selenium rectifier types, tests, 
measurements, design data, basic cir- 
cuits, and tabulations, (3) same for 
copper oxide rectifiers, (4) applica- 
tions as clippers, modulators, sup- 
pressors, brakes, diode matrix, ete., 
and (5) definitions and bibliography. 


Inc., New 
leaf, 128 


LABORATORY INSTRUMENTS 
THEIR DESIGN AND 
APPLICATION 


A. Elliott and J. H. Dickson 


Chemical Publishing Co., Inc., 212 
Fifth Ave., New York 10, N. Y. 1953. 
Cloth, 414 pages, $7.50. 

Sixteen chapters, essentially non- 
mathematical, cover properties of ma- 
terials (woods, metals, plastics), dis- 
placement magnification, instrument 
sensitivity, tests for flatness and 
straightness, working of glass, lenses 
and mirrors, optical instruments, and 
photography in research. Includes ap- 
pendices on crystals, ray tracing, etc. 


FREQUENCY RESPONSE 
SYMPOSIUM 

American Society of Mechanical Engi- 
neers, 29 West 39 St., New York 18, 
N. Y., 1953. Paper, 184 pages, $5.00. 

Sixteen chapters, graduate level, 
cover frequency-response data, stand- 
ards and design criteria, sine-wave 
generators, feed-back control systems, 
determination of transient response, 
analysis of regulating systems, non- 
linear servo theory, statistical ap- 
proach to servomechanisms and regu- 
lators, etc. 
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*With four Texas Instruments 
grown junction n-p-n germanium 
low cost, high gain transistors, the 
Regency radio achieves power 
gains of 32 decibels in each inter- 
mediate-frequency stage and 37 
decibels in the audio stage. One 
transistor is used as a combina- 
tion mixer-oscillator, two as inter- 
mediate-frequency amplifiers, and 
one as an audio amplifier. Output 
transformer also TI manufactured. 


transistorized 
consumer 
product 


--. uses TI transistors! 


Using four high gain Texas Instruments 
transistors, the world’s first transistor- 
ized consumer product a high per- 
formance pocket size radio — is now 
available on the retail market! Priced 
under $50, the world’s smallest com- 
mercial radio receiver (manufactured by 
Regency of Indianapolis) achieves bet- 
ter performance than many much larger 
conventional sets. To produce the special- 
ly designed transistors used in this superb 
little instrument, TI has developed ad- 
vanced manufacturing techniques that 
assure uniformly high product quality as 
well as mass production quantities. 


With the transistor radio already a real- 


ity, the multi-million dollar consumer 
market is ready and waiting for still 
more transistorized products. Don’t de- 
lay your own product development for 
lack of suitable low cost, high perform- 
ance transistors. In designing transis- 
torized products, depend on transistors 
from Texas Instruments, a leading sup- 
plier of transistors for a variety of com- 
mercial and military applications. Pro- 
ducing the industry's widest range of 
semiconductor devices — silicon or 
germanium; diodes or transistors — 
Texas Instruments is your most exper- 
enced source of supply for dependable 


semiconductor products. 


TEXAS INSTRUMENTS 


i NC O RP CORA TE 


6000 LEMMON AVENUE 


DALLAS 9. TEXAS 





Incorporating 

all the features 

of special 
Hammel-Dahl valves 
used on the 

most dangerous 
applications... 


Now the 
STANDARD 1000 SERIES 
of the 
H-D control valve line. 
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HAMMEL-DAHL COMPANY 
@)'”® POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U. S. A- Gy) 
oe SALES OFFICES IN ALL PRINCIPAL CITIES ' 
MANUFACTURING PLANTS IN WARWICK, R. 8, U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 
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